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1.0  (U)  INTRODUCTION 


\ 


The  HIDE  model  ie  a ccraprehensive  ccniputer  program  designed  to  simulate 
the  infrared  signatures  of  Am^y  aircraft,  s 

The  HIDE  model  was  developed  under  contract  DAA-J01-72-C-0A47 » 

"Evaluation  of  IR  Countermeasures",  for  tKe  U.S.  Am^  Aviation  Systems  Can- 

/ 

mand,  AHCH^-AEWSPS.  This  work  has  been ''reported  in  two  volumes: 

Interim  Technical  Report  (Model  Methodology)  6-26-72 
Final  Technical  Report  (Phase  II  HIDE  Model)  2-28-73 
The  original  work  developed  the  signature  of  a UH-IH  helicopter.  The 
work  reported  here  is  an  extention  to  this  contract  to  model  a CH-47  helicopter 
to  run  in  the  HIDE  model. 

Section  2 defines  the  structural  modeling  refenred  to  as  body  data. 

Section  3 describes  the  turbine  and  air  frame  operational  models. 

Section  4 presents  a predicted  signature  after  integration  into  the 

HIDE  model. 

> 


Appendices  are  included  which  contain  program  elements  and  reference 


data. 
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2.0  (U)  HELICOPTER  B(»T  DATA 

The  CH-47  body  was  dissected  into  one  hundred  and  twelve  (112)  surfaces 
as  shown  in  Table  2-1.  The  technique  used  was  that  desciribed  in  Appendix  A 
of  the  Phase  II  Final  Report.^  A breakdown  of  the  helicopter  by  surface 
types  shows: 

78  flats  including: 

25  rectangles  (type  1), 

24  discs  (type  2), 

29  trapesolds  (type  3),  *nd 
34  conics  including: 

20  cylinders  (type  4) , 

8 cones  (type  5), 

6 spheres  (type  6),  and 
0 circular  parabolids  (type  7) . 

An  isometric  drawing  of  the  helicopter  showing  how  the  helicopter  was 
dissected  is  presented  in  figure  2-1.  A numbered  baloon  for  each  surface 
indicates  surface  number  and  type.  Dashed  baloons  are  used  for  surfaces  on 
the  right  side  of  the  helicopter  which  are  mirror  images  of  left  side  surfaces. 
In  each  case,  the  surface  number  for  the  right  side  surface  is  one  higher 
than  the  surface  number  for  the  mirror  image  surface  on  the  left  side. 

A large  computer  pidntout  showing  the  helicopter  at  a 70°  aspect  angle 
off  the  nose  is  shown  in  figure  2-2. 

The  numbers  on  the  helicopter  represent  the  surface  number.  Certain 
areas  such  as  the  windows,  engines,  and  rotors  are  outlined  for  clarity. 

In  figure  2-3,  the  front,  top  and  side  views  from  a computer 


Evaluation  of  Countermeasures,  Phase  II  Hide  Model  Final  Technical  Report  by 
Westinghouse  Electric  Corporation,  February  28,  1972  (Secret) 
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Table  2-1 

Helicopter  Geometrical  Structure  Data 


surface  HLUiCOPTER  PART 


SURFACE 


flight  water-  bulkhead  alpha 


lER 

DESCRIPTION 

TYPE  STATION 

LINE 

LINE 

1 

L.SIDE 

fuselage 

RECTANGLE  -125. OOn 

.000 

,000 

54.000 

2 

R.SlOt 

FUSELAGE 

rectangle  -125.000 

.000 

,000 

54.000 

3 

TOP 

FUSELAGE 

rectangle  -125.000 

.000 

,000 

54.000 

4 

bottom 

fuselage 

rectangle  -200.000 

.000 

,000 

40.000 

5 

L. 

TOP 

curved  fuselage 

cylinder  -125.000 

40.000 

40.000 

14.000 

6 

R. 

TOP 

CURVED  FUSELAGE 

cylinder  -125.000 

40,000 

-40.000 

14.000 

7 

1ST 

L. 

fuselage 

WINDOW 

DISC  -140,000 

15,000 

.000 

54.010 

8 

1ST 

R. 

FUSELAGE 

WINDOW 

DISC  -140.000 

15,000 

.000 

54.010 

9 

2ND 

L. 

FUSELAGE 

window 

DISC  -220.000 

15,000 

.000 

54.010 

10 

2ND 

R. 

FUSELAGE 

WINDOW 

DISC  -220.000 

15,000 

.000 

54.010 

11 

3RD 

L. 

FUSELAGE 

window 

DISC  -300.000 

15,000 

.000 

54.010 

12 

3RD 

R. 

FUSELAGE 

window 

DISC  -300.000 

15,000 

,000 

54.010 

13 

4TH 

L. 

FUSELAGE 

window 

DISC  -380.000 

15,000 

.000 

54.010 

14 

4TH 

R. 

FUSELAGE 

window 

DISC  -380.000 

15,000 

.000 

54.010 

lb 

5TH 

L. 

FUSELAGE 

WINDOW 

DISC  -460.000 

15,000 

.000 

54.010 

lb 

5TH 

R. 

fuselage 

window 

DISC  -460.000 

15,000 

.000 

54.010 

17 

L. 

FUoi 

ELAGE  CELL 

TOP 

RECTANGLE  -200.000 

-30,000 

71 .320 

.000 

18 

R. 

FUSELAGE  CELL 

TOP 

RECTANGLE  -200.000 

-30,000 

-71.320 

.000 

19 

L. 

FUSELAGE  Cell 

cylinder  -200.000 

-40,000 

54.000 

20.000 

20 

R. 

FUSI 

ELAGE  cell 

cylinder  -200.000 

-40,000 

-54.000 

20.000 

21 

L. 

AFT 

siuE  fuselage 

TRAPESOID  -630.500 

40,000 

.000 

54.000 

22 

R. 

AFT 

SIDE  fuselage 

TRAPESOID  -630.500 

40,000 

.000 

54.000 

23 

REAR  FUSELAGE 

RECTANGLE  -630.500 

40,000 

.000 

.000 

24 

TOP 

REAR  FUSELAGE 

rectangle  -630.500 

40,000 

.000 

.000 

25 

L. 

TOP 

REAR  fuselage 

DISC  -630.500 

40,000 

40.000 

.000 
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Table  2-1 

Helicopter  Geometrical  Structure  Data  (Cont.) 


SURFACE 

number 

beta- 

MlN 

beta- 

max 

GAMMa- 

MIN 

gamma- 

max 

PSI 

TmETA 

OHI 

1 

-40.000 

40.000 

-357.000 

.000 

.oon 

.000 

-90.000 

2 

-40. 000 

40.000 

-357.000 

.000 

.000 

.000 

90.000 

3 

-40.000 

40.000 

-505.500 

.000 

.000 

.000 

.000 

<4 

-74.U00 

74.000 

▼282.000 

.000 

.oon 

.000 

iBO.OOO 

5 

.000 

505.500 

.001 

90.000 

.000 

-oO.OOO 

.000 

6 

.000 

505.500 

90.000 

180.000 

. OOq 

-90.000 

.000 

7 

.000 

10.000 

.001 

360.000 

.000 

.000 

-90.000 

a 

.000 

10.000 

.001 

360.000 

.000 

.000 

90.000 

9 

.000 

10.000 

.001 

360.000 

.000 

.000 

-90.000 

10 

.000 

10.000 

.001 

360.000 

.000 

.000 

90.000 

u 

.000 

10.000 

.001 

360.000 

.000 

.000 

-90.000 

12 

.000 

10.000 

.001 

360.000 

.000 

.000 

90.000 

13 

.OOO 

10.000 

.001 

360.000 

.000 

.000 

-90.000 

14 

.000 

10.000 

.001 

360.000 

.oon 

.000 

90.000 

15 

.000 

10.000 

.001 

360.000 

.000 

.000 

-90.000 

lb 

.000 

10.000 

.001 

360.000 

.000 

.000 

90.000 

17 

-34.040 

.000 

-282.000 

.000 

.oon 

.000 

-60.000 

18 

.000 

34.bu0 

-282.000 

.000 

.000 

.000 

60,000 

19 

.000 

282.000 

.001 

90.000 

.000 

-00.000 

.000 

20 

.000 

282.000 

90.000 

180.000 

.000 

-90.000 

.000 

21 

-148.500 

.000 

151.700 

100.000 

90. oon 

90.000 

.000 

22 

-148. bOO 

.000 

180.000 

200.300 

90.000 

-90.000 

.000 

23 

-54.000 

54.000 

.000 

83.400 

.000 

20.300 

.000 

24 

-40.000 

40.000 

.000 

14.000 

.000 

-90.000 

.000 

2b 

.000 

14.000 

.001 

90.000 

.000 

-90.000 

.000 
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Table  2-1 

Helicopter  Geometrical  Structure  Data  (Cont.) 


sukface  helicopter  part 
number  description 

surface 

TYPE 

flight 

STATION 

water- 
1 line 

qULKHFAD 

LINE 

ALPHA 

2b 

R.  TOP  REAR  fuselage 

DISC 

-630.500 

40.000 

-40.000 

.000 

27 

LOWER  rear  fuselage 

TRAPESOID 

-756.500 

105.000 

.000 

.000 

2b 

L.  aft  cell  top 

TRAPE50ID 

-556.250 

.000 

»^4.000 

.000 

29 

R.  AFl  CELL  TOP 

TRAPESOID 

-556.250 

.000 

-54.000 

.000 

30 

L.  AFT  CELL 

TRAPESOID 

-556.250 

.000 

54.000 

.000 

31 

R,  AFT  CELL 

TRAPESOID 

-556.250 

.000 

-50.000 

.000 

32 

L.  AFT  cell  INT.  HL. 

TRAPESOID 

-452.000 

.000 

54.000 

.000 

33 

R.  AFl  CELL  INT.  PL. 

TRAPESOID 

-452.000 

.000 

-54.000 

.000 

34 

L.  FWJ  CELL  INT.  PL. 

TRAPESOID 

-200.000 

.000 

54.000 

.000 

35 

R.  FWl»  cell  INT.  PL. 

TRAPESOID 

-200.000 

.000 

-54.000 

.000 

36 

L.  FWU  CELL  TOP 

TRAPESOID 

-160.000 

.000 

54.000 

.000 

37 

R.  FWD  CELL  TOP 

TRAPESOID 

-160.000 

.000 

-54.000 

.000 

3b 

L.  FWU  CELL 

TRAPESOID 

-206.300 

-40.000 

77.150 

.000 

39 

R.  FWo  CELL 

TRAPESOID 

-206.300 

-40,000 

-77.150 

.000 

40 

MID  BOTTOM  fuselage 

TRAPESOID 

-52.000 

-40,000 

.000 

.000 

41 

MID  F«D  BOTTOM  FUSELAGE 

rectangle 

-125.000 

-40.000 

.000 

.000 

42 

NOSE 

cylinder 

-46.500 

-15.000 

.000 

2*=; 

.000 

43 

L.  SIuE  NOSE 

DISC 

-46.500 

-15.000 

!A5. 000 

.300 

44 

R.  SIUE  NOSE 

DISC 

-46.500 

-15,000 

-55.000 

.000 

45 

L.  FWU  SIDE 

TRAPESOID 

-125.000 

96.000 

54.000 

.000 

46 

R.  FWU  SIDE 

TRAPESOID 

-125.000 

96.000 

-•^4.000 

.000 

47 

L.  FRONT  WINDOW 

cylinder 

-46.500 

-40.000 

21 .000 

14 

.000 

4b 

R.  FRONT  WINDOW 

cylinder 

-46.500 

-40.000 

-21 .000 

14 

.000 

49 

L.  UPPER  CORNER  WINDOW 

sphere 

-92.700 

40.000 

32.190 

14 

.000 

50 

R.  UPPER  CORNER  WINDOW 

sphere 

-92.700 

40.000 

-33.190 

14 

.000 
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Table  2-1 

Helicopter  Geometrical  Structure  Data  (Cont.) 


suhface 

uumbek 

beta- 

MIN 

beta- 

max 

GAMMa- 

MIN 

GAMMA- 

MAX 

PSI 

theta 

2b 

. uOO 

14.000 

90.000 

100.000 

.000 

-oO.OOO 

.000 

27 

-300.030 

-224.930 

166.500 

193.500 

90.000 

.000 

20.300 

26 

-74.ii50 

.000 

151.700 

100.000 

90.000 

60.000 

.000 

29 

-74.250 

.000 

100.000 

200.300 

90.ono 

-60.000 

.000 

30 

-77.000 

.000 

152.530 

155.750 

90.000 

90,000 

-15.090 

31 

-77.000 

.OoO 

204. ?50 

207.470 

90.000 

-90,000 

-15.090 

32 

.000 

20.000 

60.000 

63.420 

.000 

90,000 

.000 

33 

-20.000 

.000 

116.500 

120.000 

.000 

90.000 

.000 

3‘t 

.000 

20.000 

60.000 

63.420 

.000 

90.000 

.000 

35 

-20.000 

.000 

116.500 

120.000 

.000 

90.000 

.000 

36 

-40.000 

.000 

100.000 

225.000 

-90.000 

-60.000 

.000 

37 

-40.000 

.000 

135.000 

100.000 

-90.000 

60.000 

.000 

30 

-51. ^60 

-7.060 

100.000 

217.750 

90.000 

90.000 

26.550 

39 

-51.760 

-7,060 

142.250 

100.000 

90.000 

-90.000 

26.550 

40 

-140.000 

-100.000 

153.500 

206.500 

-90.000 

100,000 

.000 

41 

-54.000 

54.000 

-35.000 

.000 

.000 

.000 

100.000 

42 

-35.000 

35.000 

.001 

360.000 

.000 

.000 

90.000 

43 

.000 

25.000 

.001 

360.000 

.000 

.000 

90.000 

44 

.000 

25.000 

.001 

360.000 

.000 

.000 

-90.000 

45 

56.000 

136.000 

. 000 

30.700 

-13.610 

.000 

-90.000 

4b 

-136.000 

-56 .000 

149.300 

100.000 

13.610 

.000 

90.000 

47 

.000 

92.400 

.001 

100.000 

-13.61  0 

-30.700 

.000 

40 

.000 

92.400 

.001 

100.000 

13.610 

-30,700 

.000 

49 

.001 

100.000 

.001 

360.000 

.000 

.000 

.000 

50 

.001 

100.000 

.001 

360.000 

.000 

.000 

.000 
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Table  2-1 


Helicopter  Geometrical  Structure  Data  (Cont.) 


SURFACE  HELICOPTER  PART 
NUMHLK  description 

SURFACE 

TYPE 

flight 

STATIDN 

water- 

t INF 

rULKHFaD  alpha 
LINE 

51 

FRONT  WINDOW 

trapesoio 

54.920- 

181.000 

.000 

.000 

52 

TOP  front 

CYLINDER 

-92.700 

40.000 

.000 

14.000 

53 

L.  FRONT  SIDE  WINDOW 

rectangle 

-92.700 

40.000 

46.200 

.000 

54 

R.  front  side  WINDOW 

rectangle 

-92.700 

40,000 

-46.200 

.000 

55 

L.  BOTTOM  SIDE  WINDOW 

DISC 

-46.500 

-15,000 

35.010 

.000 

5b 

R.  BOTTOM  SIDE  WINDOW 

DISC 

-46.500 

-I'^.OOO 

-35.010 

.000 

57 

L.  BOTTOM  front  WINDOW 

cylinder 

-46.500 

-15.000 

.000 

25.010 

5a 

R.  BOTTOM  front  WINDOW 

cylinder 

-46.500 

-15,000 

.000 

25.010 

59 

L.  ENblNE  NOSE 

sphere 

-456.000 

60.000 

47.000 

R.OOO 

60 

R,  ENOINE  NOSE 

SPHERE 

-456.000 

6B.000 

-47.000 

5.000 

61 

L.  ENblNE  SHAFT 

cylinder 

-456.000 

65.000 

47.000 

5.000 

62 

R.  ENOlNE  SHAFT 

cylinder 

-456.000 

65,000 

-47.000 

5.000 

63 

L.  EN^JINE  intake 

DISC 

-472.000 

65.000 

47.000 

.000 

64 

R.  ENblNE  intake 

Disc 

-472.000 

65.000 

-47.000 

.000 

65 

1ST  Section  l.  engine 

CONE 

-416.000 

65.000 

47.000 

12.100 

66 

1ST  StCTION  R.  ENblNE 

CONE 

-416.000 

65,000 

-47.000 

12.100 

67 

2ND  StCTION  L.  ENOINE 

CONE 

-642.000 

65.000 

47.000 

5.500 

68 

2ND  StCTION  R.  ENblNE 

CONE 

-642.000 

65.000 

-47.000 

5.500 

69 

L,  ENolNE  TAIL  CONE 

CONE 

-3R7.000 

65,000 

47.000 

3.500 

70 

R.  ENblNE  TAIL  CONE 

CONE 

-307,000 

65.000 

-47.000 

3.H00 

71 

L,  ENblNE  REAR 

Disc 

-554 .000 

65.000 

47.000 

.000 

72 

R.  ENoINE  rear 

DISC 

-554 .000 

65,000 

-47.000 

.000 

73 

FWD  front  sail 

cylinder 

-104.000 

40.000 

.000 

24.000 

74 

front  rotor  hub 

DISC 

-104.000 

40,000 

.000 

50.000 

75 

L.  SIuE  FRONT  SaIl 

trapesoid 

-434.000 

40.000 

-46.000 

.000 
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Table  2-1 

Helicopter  Geometrical  Structure  Data  (Cont.) 


SURFACE 

number 

BETa- 

MIN 

beta- 

max 

gamma- 

MIN 

GAMMA- 

MAX 

PSI 

theta 

PHI 

51 

-265.900 

-173.500 

173.080 

186.920 

-90.000 

.000 

-59.300 

52 

-32.190 

32.190 

.001 

360.000 

.000 

.000 

90.000 

53 

.000 

24.000 

.000 

60.000 

-13.610 

59.300 

-90.000 

54 

-24.U00 

.000 

.000 

60.000 

l3.6in 

59.300 

90.000 

55 

.000 

25.000 

30.000 

60.000 

.000 

.000 

-90.000 

56 

.000 

25.000 

120.000 

150.000 

.000 

.000 

90.000 

57 

lO.UOO 

35.000 

30.000 

60.000 

.000 

.000 

-90.000 

5b 

lO.UOO 

35.000 

30.000 

60.000 

-90.000 

00.000 

.000 

59 

.001 

180.000 

.001 

360.000 

.000 

.000 

.000 

bO 

.001 

IflO.OOO 

.001 

360.000 

.000 

.000 

.000 

61 

.000 

16.000 

.001 

360.000 

.000 

-00.000 

.000 

62 

.000 

16.000 

.001 

360.000 

.000 

-00.000 

.000 

63 

.uoo 

12.000 

.001 

360.000 

.000 

00.000 

.000 

64 

.000 

12.000 

.001 

360.000 

.000 

00.000 

.000 

65 

56.000 

70.000 

.001 

360.000 

.000 

-00.000 

.000 

66 

56.000 

70.000 

.001 

360.000 

.000 

-00.000 

.000 

67 

104.000 

156.000 

.001 

360.000 

.000 

00.000 

.000 

6b 

104.000 

156.000 

.001 

360.000 

. 000 

00.000 

.000 

69 

130 . noo 

167.000 

.001 

360.000 

.000 

-00.000 

.000 

70 

130.000 

167.000 

.001 

360.000 

.000 

-00.000 

.000 

71 

.000 

11.060 

.001 

360.0r>!i 

.000 

-00.000 

.000 

72 

.000 

1 1 ,C6C 

.001 

360.000 

.000 

-00.000 

.000 

73 

-10.000 

50.000 

.001 

180.000 

.000 

.000 

.000 

74 

.000 

24.000 

.001 

180.000 

.000 

.000 

.000 

75 

270.000 

337.500 

‘ .000 

8.350 

-90.000 

-00.000 

11.880 
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Table  2-1 

Helicopter  Geometrical  Structure  Data  (Cont.) 


surface  helicopter  part 
number  description 

SURFACE  flight  WATER- 

TYPE  station  line 

rulkhfad  alpha 

LINE 

76 

r.  side  front  Sail 

TRAPESOIO  -434,000 

40.000 

46>000 

.000 

77 

TOP  front  sail 

TRAPESOIO  -217.100 

72,860 

.000 

.000 

78 

rear  front  sail 

cylinder  -170.000 

40.000 

.000 

10.000 

79 

REAR  TOP  front  SAIL 

DISC  -170.000 

40.000 

.000 

40.000 

60 

1ST  Blade  front  rotor 

rectangle  -104.000 

90,000 

.000 

.000 

81 

2nd  blade  front  rotor 

rectangle  -104.000 

90.000 

.000 

.000 

62 

3RD  BLADE  FRONT  ROTOR 

rectangle  -104.000 

90.000 

.000 

.000 

83 

mid  aft  Sail 

cylinder  -550.000 

14«^,000 

.000 

20.000 

84 

AFT  ROTOR  HUB 

disc  -550.000 

145.000 

.000 

.000 

85 

L.  FWd  side  AFT  SAIL 

TRAPESOIO  .000 

45,000 

-50.000 

.000 

8b 

R.  FWd  side  aft  Sail 

TRAPESOIO  .000 

45,000 

50.000 

.000 

87 

Fwo  Top  aft  sail 

TRAPESOIO  -330.000 

105.000 

.000 

.000 

68 

FRONT  aft  sail 

cylinder  -440.000 

4'^, 000 

.000 

10.000 

89 

TOP  front  aft  sail 

DISC  -440.000 

45,000 

,000 

80.000 

90 

L,  REaR  aft  sail 

rectangle  -630.500 

145.000 

.000 

.000 

91 

R.  rear  aft  sail 

rectangle  -630.500 

145.000 

.000 

.000 

92 

Top  rear  aft  sail 

TRAPESOIO  -630.500 

145.000 

.000 

.000 

93 

1ST  blade  aft  rotor 

rectangle  -550.000 

145.000 

.000 

.000 

94 

2ND  blade  aft  ROTOR 

rectangle  -550.000 

145,000 

,000 

.000 

95 

3RD  Blade  aft  roTor 

RECTANGLE  -550.000 

145.000 

.000 

.000 

9b 

L.  FRONT  OF  ENGINE  STRUT 

cylinder  -456.000 

6«.000 

A7.000 

3.000 

97 

R.  FRONT  OF  engine  STRUT 

cylinder  -456.000 

6P.000 

-47.000 

3.000 

98 

L.  TOP  OF  FNGINF  STRUT 

rectangle  -471.000 

60.000 

47.000 

.000 

99 

R.  TOP  OF  ENGINE  STRUT 

rectangle  -471.000 

60.000 

-47.000 

.000 

AO 

L.  bOr  OF  ENGINE  STRUT 

rectangle  -471.000 

60.000 

47.000 

.000 
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Table  2-1 

Helicopter  Geometrical  Structure  Data  (Cont.) 


SURFACE 

NUMBER 

BETm- 

MIN 

beta- 

max 

gamma- 

min 

gamma- 

MAX 

PSI 

theta 

PHI 

7t> 

“337 .600 

-270.000 

171,850 

180.000 

90.000 

-90,000 

-11.880 

77 

“114.410 

-47.590 

168. 190 

19 (.bl 0 

90.000 

.000 

-8.620 

78 

.000 

40.000 

.001 

360.000 

.000 

.000 

.000 

79 

.000 

10.000 

.001 

360.000 

.000 

.000 

.000 

80 

-25.000 

.000 

.000 

372.000 

.000 

8.000 

.000 

81 

-25.000 

.000 

.000 

372.000 

120.000 

-4.000 

7.000 

62 

-25.000 

.000 

.000 

372.000 

-120.000 

-I. 000 

-7.000 

83 

-loo. 000 

.000 

.001 

360.000 

.000 

.000 

.000 

89 

.000 

20.000 

.001 

360.000 

.000 

.000 

.000 

85 

-550.000 

-440.000 

169.710 

180.000 

-90.000 

-90.000 

-5.200 

86 

-550.000 

-440.000 

180.000 

190.290 

-90.000 

90.000 

-5.200 

87 

-224.«;00 

-112.100 

174.925 

185.075 

-90.000 

.000 

.10.290 

86 

.000 

80.000 

.001 

360.000 

.000 

.000 

.000 

89 

.000 

10.000 

.001 

360.000 

.000  ■ 

.000 

.000 

90 

-83.000 

.000 

.000 

91.000 

90.000 

90.000 

.14.000 

91 

-63.000 

.000 

-91.000 

.000 

90.000 

-90,000 

-14.000 

92 

-80.500 

.000 

166.000 

194.000 

90.000 

.000 

.000 

93 

.000 

25.000 

.000 

372.000 

.000 

3.400 

.000 

94 

.000 

25.000 

.000 

372.000 

120.000 

-1.700 

2.940 

95 

.000 

25.000 

.000 

372.000 

-120.000 

-1.700 

-2.940 

96 

. OOO 

48.000 

.001 

360.000 

.000 

.000 

106,600 

97 

.000 

48,000 

.001 

360.000 

.000 

.000 

-106.600 

98 

-48.000 

.000 

.000 

15.300 

.000 

1 1.300 

10.600 

99 

.000 

48.000 

.000 

15,300 

.000 

11.300 

-10.600 

AO 

-48.000 

.000 

.000 

15.300 

.000 

-11.300 

10.60^1 
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Table  2-1 

Helicopter  Geometrical  Structure  Data  (Cont.) 


SURFACE  HtLiCOPTER  PART 
NUMBER  DESCRIPTION 

SURFACE 

TYPE 

flight 

STATION 

water- 

line 

rUlkhfad  alpha 
LINE 

A1 

R.  BOT  OF  ENGINE  STRUT 

rectangle 

-471.000 

68.000 

-47.000 

.000 

A2 

Top  drive  shaft  housing 

rectangle 

-104.000 

60.000 

,000 

.000 

A3 

L.  side  or.  sh.  housing 

rectangle 

-104.000 

60.000 

PO.OOO 

.000 

AI+ 

R.  siuE  OR.  SH.  Housing 

rectangle 

-104.000 

60.000 

-lO.OOC 

.000 

A5 

L.  ENoINE  cradle 

cone 

-48fi.Ono 

81.000 

S4.000 

30.000 

A6 

R,  ENGINE  CRADLE 

CONE 

-486.000 

81.000 

-54.000 

30.000 

A7 

L.  UPPER  fuselage  JOINT 

sphere 

-125.000 

40.000 

40.000 

14,000 

A8 

R.  UPPER  fuselage  JOINT 

sphere 

-125.000 

40.000 

-40.000 

14.000 

A9 

L.  FWJ  TOP  CURVD  FUSE. 

cylinder 

-92.700 

40.000 

32.190 

14.000 

80 

R.  FWU  TOP  CURVO  FUSE. 

cylinder 

-92.700 

40.000 

-32.190 

14.000 

B1 

TOP  front  fuselage 

TRAPEZOID 

40.250 

54.000 

.000 

.000 

B2 

FWD  bottom  fuselage 

TRAPEZOID 

98.200  -40.000 

.000 

.000 
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Table  2-1 

Helicopter  Geanetrical  Structure  Data  (Cont.) 


SURFACE  QETa-  beta-  GAMMa-  GAMMA-  PSi  TMETA  pHI 


number 

MIN 

MAX 

MIN 

MAX 

A1 

.000 

48.000 

.000 

15.300 

.000 

-11,300 

.10.600 

A2 

-lO.uOO 

20.000 

-446.000 

,000 

.000 

,000 

.000 

A3 

.000 

6.000 

-446.000 

.000 

.000 

.000 

-90.000 

AI+ 

-6.000 

.000 

-446.000  > 

.000 

.000 

.000 

90.000 

At> 

.000 

41.000 

.001 

360.000 

.000 

.000 

150.000 

Ab 

.000 

41.000 

.001 

360.000 

.000 

.000 

-150.000 

A7 

.001 

180.000 

.001 

300.000 

.000 

.000 

.000 

AO 

.001 

180.000 

.001 

300.000 

.000 

.000 

.000 

A9 

.000 

33.200 

.001 

90.000 

-13.610 

-QO.OOO 

.000 

BO 

.000 

33.200 

90.000 

180,000 

13.610 

-90.000 

.000 

Bl 

-16b. 250 

-132.950 

166,390 

193.610 

-90.000 

.000 

.000 

B2 

-223.200 

-144.700 

166.390 

193.610 

-90.000 

.000 

.000 
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Figure  2-2.  (U)  CH-47  Printout  i 70°  Aspect  With  i 

Left  Roll  1 
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Figure  2-2. 


(U)  CH^7  Printout  € 70°  Aspect  With  20° 
Left  Roll 
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printout  have  been  reduced  in  size  to  the  scale  of  a three-view  drawing  from 
the  GH-47  operator's  manual.  The  individual  numbers  have  become  too  small  to 
read,  but  the  silhouettes  compare  favorably  with  those  of  the  three  view 
d rawing . 

A listing  of  the  body  Block  Data  in  the  HIDE  Model  is  presented  in 
Appendix  A. 
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3.0  (U)  HELICOPTER  OPERATING  CHARACTERISTICS  AND  TURBINE  DATA 

The  HIDE  Model  requires  certain  data  which  describes  the  plume  exit 
from  the  tailpipe.  This  data  is  computed  in  an  off-line  program  using  inputs 
which  describe  the  helicopter  operating  characteristics  aind  the  turbina.  The 
input  data  for  the  off-line  program  is  presented  in  tabular  form  in  this 
section.  A listing  of  the  off-line  program  and  its  block  data  are  presented 
in  Appendix  B. 

3.1  (U)  HELICOPTER  OPERATING  CHARACTERISTICS 

The  operating  characteidstics  for  the  CH-47  helicopter  are  presented 
in  tabular  form  in  Tables  3-1  through  3-4.  Table  3-1  presents  speed  and 
torque  data  as  a function  of  pressure  altitude  for  best  range  speed.  Tables 
3-2,  3-3  and  3-4  present  similar  data  for  maximum  cruise  speed,  maximum 
endurance,  and  hovering  endurance  flight,  respectively. 

The  original  data  from  the  CH-47  Operator's  Manual  from  vrfiich  Tables 
3-1  to  3-4  were  generated  are  shown  in  Appendix  C.  They  include  a table 
showing  pressure  altitude  as  a function  of  density  altitude  and  temperature, 
and  four  charts  showing  true  air  speed  and  torque  for  various  combinations 
of  pressure  altitude  and  gross  weight.  In  addition,  a table  for  converting 
torque  to  shaft  horsepower  is  included. 

3.2  (U)  TURBINE  DATA 

The  CH-47  uses  two  Lycoming  Model  T55-L-7  turbines.  The  data  from  this 
engine  is  presented  in  tabular  form  in  Tables  3-5  through  3-7.  Table  3-5 
shows  air  flow  (Wa) , fuel  flow  (Wf)  and  net  thrust  (Eg)  for  various  combina- 
tions of  altitude  and  shaft  horsepower  (SHP)  settings.  Table  3-6  shows 
Turbine  outlet  temperature  versus  shaft  horsepower.  Table  3-7  presents  cor- 
rection factors  for  air  flow,  fuel  flow,  and  net  thrust  as  a function  of  ambient 
temperature. 
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The  original  data  fron  the  Lycoming  manual  frcan  vrtiich  tables  3-5 
through  3-7  were  generated  is  shown  in  Appendix  D.  They  include  performance 
curves  for  altitudes  of  0,  5000,  10,000,  15,000,  and  20,000  feet,  an  outlet 
temperature  curve  and  ambient  temperature  correction  cuinres. 
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Table  3-1.  CI'-47  Helicopter  Speed  and  Torque  Tata 

fo"  Best  Range  Speed 


Sross  ..'ei'^ht;  20000  to  24000  lbs. 

'’rose  "eir’-.t:  24001  to  IV 

Tres.  Alt. 
(ft.) 

Torque 

(Ib-ft) 

Speed 
(Onot  s) 

Torque 

(ib-rt) 

'■pf  UH- 

(Ar.ots) 

0 

“^06 

140 

661 

142 

2C0C 

cnc 

140 

(24 

U2 

LOGO 

555 

139 

U1 

ACOO 

53'’ 

130 

5^5 

U1 

-000 

515 

139 

LtO 

10000 

490 

230 

555 

130 

12000 

40A 

137 

5U^~- 

136 

UOCO 

L2" 

125 

4'’9 

125 

15000 

3^0 

no 

461 

11" 

mmi 

5’orque 

(Ib-ft) 

.‘Speed 

(i.nots) 

Toroue 

(Ib-ft) 

Speed. 

('note) 

( 

143 

711 

143 

2000 

'7c? 

143 

(.'^i 

143 

'00 

142 

<7^ 

141 

"35 

U1 

f rn 

130 

"COC 

'■21 

13  T 

^31 

134 

10('(  0 

^04 

135 

A03 

127 

12" '0 

5’’5 

127 

505 

1"'4 

14000 

103 
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"'able  '’-1.  (Conf'^''  ''elicoot"’^  fp'^e'^  and  Toraue 

la* a '’or  Best  lanqe  Speed 

Fres.  Alt. 

Cross  '..’Gi;;ht;  3'^001  to  /*00C0  lbs. 

Torque  Speed 

(Ib-ft)  (fnots) 

’a'i'-la  3-2.  CK- ^7  Kolicopter  3peei  ar.d  Vorque  Dat=  for 
'r.xl-rL'i  Cruise  ipesr; 


:ro3G  ..eirl'.t:  PCOnc  i o 2Z,000  lbs,  Cross  24Cri  to  2'-X;00  Ids. 


opeed 

(■'nets) 


1 craie 
(lb- ft) 


Speeu 

(i^nots) 


Gross  Weight:  28001  to  32000  lbs.  Gross  Weight:  32001  to  34000  lbs. 


1 Oi’Gu*'J 

(11  -:l) 


3 peed 
( .’nets) 


! o I’que 
(IV- ft) 


:>peer. 

( • nots) 
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Table  3-2.  (Gont'd)  CH-47  Helicopter  Speed  and  Torque 
Data  for  !!aximun  Cruise  Speed 


Gross  V/ei^ht;  34C01  to  3^000  lbs. 


(ft.) 


C 

2000 

4000 

600C 

fOCC 

icooo 

1200C 


j.  orque 
(Ib-ft) 


Speed 

(Knots) 


Speed 

) 

(Snots) 

Jross  Weight:  30001  to  4000  lbs. 


■es.  Alt. 

T orqiie 

Speed 

(ft.) 

(Ib-ft) 

(Knots) 

0 

653 

125 

2000 

629 

122 

4000 

599 

113 

6000 

527 

100 

0000 

56s 

07 

Table  3-3.  CH-47  Helicopter  Speed  and  Torque  Data 

for  Maximum  Endurance 


0 

2000 

4000 

Coco 

OOOC 

lOCOO 

12000 

14CCC 

15000 


Gross  'height:  20000  to  24000  lbs . 

Gross  V.’eight;  24001  to  2POOO  l\;s. 

Torque 

Speed 

Torque 

Speed 

(Ib-ft) 

(Knots) 

(Ib-ft) 

(-■'nots) 

312 

6g 

361 

311 

72 

361 

'7*7 

311 

74 

3'1 

312 

76 

361 

70 

312 

77 

362 

''C 

313 

T 

3'' 3 

'1 

314 

79 

370 

01 

316 

PO 

1 ( 

'2 

310 

PO 

303 

C. 
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Table  3-3.  (Cont'd)  CK-47  Helicopter  Speed  and  Torque 
Data  for  Haximum  endurance 


ires.  Alt.l 
"ft  ^ 

"'ross  '..'eiF.ht;  2O001  to  32000  lbs. 

Oross  ''leirht;  3200 

!l  to  34000  lbs. 

Torque 

(Ib-ft) 

Speed 

(i.nots) 

Torque 

(Ib-ft) 

Speed 

(bnots) 

0 

409 

7^ 

434 

f’O 

2orc 

/,.io 

"’0 

435 

4X0 

413 

00 

437 

01 

'000 

413 

«1 

4.41 

<>2 

H')00 

41:’ 

02 

451 

.'^2 

looor 

U2C 

22 

455 

02 

12CC0 

441 

02 

4°1 

02 

140C0 

4 'ft 

02 

i;ooo 

4 -'3 

22 

1 

"ross  'Aei^'ht:  34001to3oG00  lbs. 

Gross  VfeiFbt;  34001  to  30000  lbs. 

~r-3S.  Alt. 

i’orQU’e 

Soeed 

Torque 

Speed 

(ft.) 

(lb- ft) 

(Tnots) 

1 

4 Ib-ft) 

{'.  riots) 

r\ 

\ 

45^ 

01 

405 

02 

n 

.'.■-'.I 

''1 

4-9 

'"2 

4C"'>0 

4ift 

02 

4^7 

> 

.',000 

474 

03 

511 

F3 

X.''0 

4X 

P3 

536 

03 

1000'" 

515 

03 

572 

03 

12000 

550 

02 

•cs.  .Alt. 
(ft.) 

1 Oross  b'eicht:  3X01  to  40000  lbs 

Torque 

(Ib-ft) 

Speed 

(r.nots) 

0 

513 

02 

2000 

520 

03 

,534 

03 

'000 

557 

03 

:'00C 


502 
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Table  3-4.  CH-47  Helicopter  Speed  and  Torque  Data 

for  Hovering  Endurance 


Dross  '.Jei~ht;  20000  to  24000  lbs.  Cross  VJeight:  24001  to  2P000  lbs. 


Pres.  Alt. 
(ft.) 


iorque 

(Ib-ft) 


Speed 

(Hnots) 


Toroue 

(Ib-ft) 


Speed 

(i'nots) 


0 

2000 

4000 

tCOO 

','000 

lOCOO 

12000 

uooo 


t.'ross  '.Veir^ht:  28001  to  32000  lbs.  Gross  /.'eight:  32001  to  34000  lbs. 


Pres.  Alt. 

Torque 

(ft.) 

(ib-rt) 

0 

621 

2000 

634 

4000 

640 

6000 

663 

0000 

600 

10000 

700 

Gross  '..'eight:  ; 

Pres.  Alt. 

Torque 

("t.) 

(Ib-ft) 

0 

729 

2000 

746 

uc.oo 

765 

60CO 

706 

Speed 

(Knots) 


Speed 

(Knots) 


Torque 

(Ib-ft) 


Speed 

(Knots) 


I 


Torque 

(Ib-ft) 


Gross  Weight;  3^001  to  40000  lbs. 


Pres.  Alt. 
(ft.) 


Torque 

(Ib-ft) 


Speed 

(Knots) 


Speed 

(Knots) 
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Table  3 

-5.  Engine  F 

Parameters 

I at  Standard  Ambient  Temperature 

1 

Altitude: 

Sea  Level 

Altitude : 

5000  Feel 

1 

Wa 

V/f 

Fg 

Wa 

Wf 

Fg 

SHP 

(Ib/sec) 

(Ib/hr) 

(lb) 

(Ib/sec) 

(Ib/hr) 

(lb) 

5CC 

14.3 

560 

75 

12.6 

510 

60 

loco 

16.5 

810 

100 

14.6 

750 

95 

1500 

17.7 

1020 

130 

16.75 

985 

130 

2000 

20 

1240 

165 

17.3 

1200 

165 

2500 

21.5 

1460 

200 

18.8 

1450 

200 

Altitude : 

10.000  Feet 

Altitude: 

15.000  Feet 

Wa 

Wf 

Fg 

Wf 

Fg 

Cl'P 

(Ib/sec ) 

( Ib/hr ) 

(lb) 

(Ib/sec) 

(Ib/hr) 

(lb) 

5(X 

11.1 

i+7C 

60 

G.7 

415 

50 

1000 

12.  Q 

700 

95 

11.5 

650 

80 

1500 

14.55 

d2C 

125 

13.0 

880 

115 

20(j0 

15.75 

1160 

160 

13.8 

1120 

160 

2500 

16.4 

1400 

190 

13.7 

1300 

215 

Altitude 

■ ■ ' 1 

20.000 

1 

Feet 

Wa 

Wf 

Fg 

(Ib/sec ) 

(Ib/hr) 

(lb) 

8.8 

380 

50 

10.2 

60(j 

90 

11.3 

840 

125 
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Table  3.6.  Referred  Power  Turbine  Outlet  Total  Temperature 
Versus  Referred  Shaft  Horsepower 


'*-Note:  = relative  temperature  ratio  = amb  (5  altitude  (°R) 


Table  3.7.  Ambient  Temperature  Correction  Factors 
(100^  normal  rated  power) 


Tamb  (“r) 

A Wa 

Wa 

U20 

0.260 

LUO 

0.215 

460 

0.160 

4R0 

0.108 

500 

0.053 

520 

0.000 

540 

-0.058 

560 

-0.110 

5f?0 

-0.162 

0.360 

0.205 

0.215 

O.UR 

0.065 

-0.005 

-0.070 

-0.135 

-0.200 
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4.0  (U)  CH-47  SIGNATURE 


The  CH-47  surface  data  derived  and  listed  in  Table  2-1  was  put  into  the 
HIDE  model  in  the  form  of  "block  data"  as  given  in  Appendix  A,  The  CH-47 
turbine  model  (listed  in  Appendix  B)  was  then  run  off  line  to  derive  inputs 
for  the  HIDE  model.  Meteorlogic  and  operating  conditions  were  selected  and 
the  HIDE  prorram  executed  to  generate  a CH-47  signature. 

The  generation  of  a viable  signature  represents  the  completion  of  the 
CH-47  model  construction.  This  section  describes  a typical  signature. 

4.1  (U)  INPUT  DATA 

The  input  data  that  was  used  to  obtain  the  sample  signature  is  given 
in  Table  4-1. 

The  identification  of  the  variable  names  and  their  units  are  as  follows: 

TAIR  = Ambient  air  temperture,  degrees  Kelvin 

PRESS  = Ambient  pressure,  millibars 

RIIIX  = Mixing  ratio,  gms  H20/Kgm  dry  air 

VISR  = Visual  range,  KM 

CFRA  = Cloud  fraction,  tenths 

IDAY  = Flag,  1 = night,  2 = day 

AZSUN  = Azimuth  of  sun  relative  to  LOS,  degrees 

ZESUN  = Zenith  of  sun,  degrees 

WI^roVL  = Wind  velocity,  ft/sec 

WANGLE  = Compass  heading  of  wind  origin,  degrees 

RGND  = Reflectivity  of  ground 

ENCD  = Emissivlty  of  ground 

TGND  = Temperature  of  ground 

RCID  = Reflectivity  of  cloud 

HT  = Helicopter  height,  KM 

PSIH  = Helicopter  yaw  relative  to  East,  degrees 
SPEEDH  = Helicopter  speed,  ft/sec 

YAWV  = Helicopter  velocity  vector  yaw  relative  to  air  frame, 
degrees 

PirCHV  = Helicopter  velocity  vector  pitch  relative  to  air  frame, 
degrees 
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ROLLV  = Helicopter  velocity  vector  roll  relative  to  air  frame, 
degrees 

AIT  = Atmospheric  pressure,  atmospheres 

AIRTI'P  = Air  temperature  at  helicopter  altitude,  deg,  Kelvin 

FEFF  = Combustion  efficiency 

FHTOC  = Hydrogen  to  carbon  ratio  of  fuel 

FATOf-IS  = Number  of  carbon  atoms  in  fuel  molecule 

QQl  = 1 fuel  to  air  ratio 

XTI'IP  = Exit  gas  temperature 

AIRH20  = Partial  pressure  of  vrater  vapor  in  air,  percent 

AIRC02  = Partial  pressure  of  carbon  dioxide  in  air,  percent 

XH20  = Partial  pressure  of  vraiter  vapor  in  exhaust  gas,  percent 

XC02  = Partial  pressure  of  carbon  dioxide  in  exhaust  gas  percent 

AIRCP  = Specific  heat  of  air 

SXITL  = Velocity  of  exit  gas,  ft/sec 

DOI^ISH  = Dovm  wash  velocity,  ft/sec 

DE  = Exit  diameter,  inches 

R = Range,  KII 

HO  = Observer  height,  KII 

HX  = Helicopter  position  in  earth  coordinate  system  (EAST), 
inches 

HY  = Helicopter  position  in  earth  coordinate  system  (NORTH), 
inches 

HZ  = Helicopter  position  in  earth  coordinate  system  (ELEVATION), 
inches 

OX  = Observer  position  in  earth  coordinate  system  (EAST),  inches 

OY  = fbserver  posi-ion  in  earth  cc ordinate  system  (NORTl  j , 

inches 

OZ  = Observer  position  in  earth  cooixlinate  system  (ELEVATION), 
inches 

PSIO  = LOS  yaw  angle,  degrees 

THETAO  = LOS  pitch  angle,  degrees 

PHIO  = LOS  roll  angle,  degrees 

TPrilP  = Temperature  of  tailpipes 

TPEMS  = Emissivity  of  tailpipes 

COVER  = Flag,  0 = no  suppressor,  1 = suppressor 

FOVX  = Observer  field  of  view  in  azimuth,  degrees 

FOVY  = Observer  field  of  view  in  elevation,  degrees 

AIIGX  = Angular  resolution  in  azimuth,  degrees 

AHOY  = Angular  resolution  in  elevation,  degrees 

LON  = Short  wave  length  index 

LHI  = Long  wave  length  index 

BIASK  = Azimuth  displacements  of  LOS  from  center  of  gravity, 
resolution  elements 

BIA?J  = Elevation  displacement  of  lOS  from  center  of  gravity, 
resolution  elements 
CHIT  = Cloud  height 

ECLD  = Emissivity  of  cloud 


PRO  = Log  plot  scale  factor 


TABLE  4-1.  (U)  INPUT  DATA 
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U.2  (U)  U)G  PLOT  SiailATURE 

The  sirnature  predicted  for  these  initial  conditions  is  shown  in  figure 
U-1.  This  fipure  depicts  the  spatial  intensity  distribution  of  the  signature. 

The  picture  consists  of  a mosaic  of  30  by  60  elements.  The  apparent 
effective  radiance  of  each  element  is  depicted  by  a 2 digit  number.  The 
first  digit  represents  the  characteristic  of  the  logarithm  of  the  radiance 
multiplied  by  a scale  factor  and  the  second  digit  the  first  number  of  the 
mantissa . 

The  value  of  the  radiance  is  typically  less  than  unity.  Therefore,  it 
is  multiplied  by  a scale  factor  PRD.  If  the  product  of  the  radiance  times 
PRD  was  267.5,  then  its  logarithm  would  be  log  10  (267.5)  = 2.4273,  which 
vihen  rounded  off  to  the  first  decimal  and  multiplied  by  10  becomes  24.  Thus, 
the  two  digit  value  printed  out  for  this  surface  intercept  would  be  24. 

The  advantage  of  us-'ng  logarithm  is  in  obtrining  a large  dynamic 
range  with  the  fewest  digits.  For  example,  the  surface  radiances  in  figure 
4.1  are  in  the  twenties  while  the  hot  gas  values  are  in  the  forties.  This 
indicates  at  a glance  that  the  hot  gas  is  two  orders  of  magnitude  more  radi- 
ant than  the  surface. 

The  background  radiance  values  have  been  suppressed  for  picture  clarity 
except  for  the  last  column  and  row.  This  pemnits  detemining  at  a glance 
what  the  background  level  is  and  if  there  are  any  gradients  present. 

At  the  bottom  of  the  picture  frame  are  three  lines  of  real  numbere 
which  define  aspects  of  the  integrated  signature  in  various  ways. 

The  first  line  gives  the  components  of  contrast  irradiance  which  com- 
prise the  composite  signature.  The  first  number  is  the  total  positive  contrast 
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irradiance,  the  second  mmiber  is  the  total  negative  contrast  irradiance  and 
the  third  number  is  the  sum  of  the  absolute  values  of  contrast  irradiance 
components . 

The  second  line  gives  the  absolute  irradiance  values.  The  first  number 
is  the  absolute  target  irradiance,  the  second  number  is  the  absolute  irradi- 
ance of  the  background  covered  by  the  target,  and  the  third  is  the  contrast 
irradiance  obtained  by  subtracting  the  first  two  numbers. 

The  third  line  containing  a single  number  is  the  apparent  effective 
radiant  intensity  of  the  target. 

In  the  above,  the  irradiance  numbers  have  the  standard  units,  watts/ cm  , 

the  radiant  intensity,  watts/ster,  and  the  radiant  values  in  the  log  plot, 

2 

W/cm  /ster. 

All  signature  values  are  weighted  for  the  sensor  spectral  response. 

4.3  (U)  SFECTRAJ.  PL(F 

The  HIDE  program  also  prints  out  a plot  of  the  spectral  radiant  intensity 
of  the  signature  and  its  composition  as  shown  in  figure  4-2. 

This  plot  is  in  the  form  of  a number  pattern  wherein  the  user  can  connect 
the  numbers  and  draw  the  curves. 

The  identification  of  the  symbols  and  their  priority  are  listed  below, 
(i.e.  If  the  points  on  more  than  one  curve  fall  on  the  same  print  location, 
only  one  character  is  printed  out  over  riding  the  others.  Thus,  number  1 (C) 
would  predominate  over  all  the  others,  mmiber  3 (T)  would  prempt  number  4 (R), 
etc.) 
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FIGtRE  4-2.  (U)  SPECTRAL  PLOT 
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TABLE  4 

-2.  (U)  SPECTRAL  PRIORITIES 

- 

PRIORITY  j 

SYTIBOL 

DEFirilTION  ' 

REFERENCE 

1 

1 

i ; 

C 

Spectral  radiant  intensity 
at  receiver 

Contrast 

I 2 

S,M,L 

Effective  apparent  spectral 
radiant  intensities 

Contrast 

: ' i 

T 

Atmospheric  transmission 

100:2 

4 I 

1 1 

R 

Spectral  radiant  intensity 

Rad . Int . 

5 

3,4,7 

Detector  responses 

100^ 

The  vertical  coordinate,  calibrated  fron  0 to  10,  represents  0 to  100  j 

I 

percent.  The  horizontal  coordinate  is  calibrated  in  wavelengths.  Each  curve  i 

is  normalized  to  some  reference  value  which  is  printed  out  along  the  vertical 
coordinate  and  specified  in  Table  4-2. 

4.4  (U)  BODY  IITTERCEFT  t>L0T 

A body  intercept  plot  is  also  printed  out  as  shown  in  figure  4-3.  This 
is  in  a mosaic  format  on  a one  for  one  correspondance  with  the  LOG  PLOT  of 
the  signature.  The  difference  is  that  the  2 digit  numbers  given  here  are  the 
index  numbers  of  the  surface  elements. 

Only  body  surfaces  are  shown  here,  the  plume  surfaces  have  been  deleted,  • 

This  nlot  may  be  super  imposed  on  the  LOG  PLOT  to  investigate  the  origin  of 

the  sif^nature  contributions  (i.e.  tail  cone,  solar  rlint  from  windows,  etc.)  j 
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FIGURE  4-3.  (U)  BODY  INTERCEPT  PLOT 
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U.5  (u)  GREY  SCALE  PLOT 

The  HIDE  model  also  generates  a grey  scale  plot  of  the  spatial  distri- 
bution of  intensity  of  the  signature  as  shovm  in  figure  U-U. 

This  is  based  on  a 10  level  grey  scale  using  symbols  to  depict  the 
density  levels. 

This  plot  enables  one  to  find  hot  spots  quickly  and  track  them  through 
the  BODY  and  LOG  PLOTS. 

4.6  (U)  Grey  Shade  Plot 

Data  from  the  log  plot  signature  is  used  in  an  off  line  program  to 
generate  a grey  shade  plot  as  shovm  in  figure  4-5.  It  depicts  the  same 
information  as  the  grey  scale  plot  but  in  a way  which  provides  a truer  vis- 
ualization of  the  grey  shade  densities.  This  effect  is  obtained  by  use  of 
an  overprint  process. 

4.7  (U)  Grey  Shade  Ihioto 

This  photograph,  shown  in  figure  4-6,  is  a simulation  of  what  an  infra- 
red camera  would  see  vrtien  looking  at  the  target.  It  vras  obtained  by  process- 
ing the  digital  signature  image  mosaic.  The  special  intensity  distribution 
values  from  the  log  plot  signature  were  fed  through  a hybrid  computer's  D/A 
converter  to  convert  digital  values  to  analog  video  amplitudes.  The  video 
amplitudes  were  then  displayed  on  a kinescope  and  photographed.  The  capa- 
bility of  generating  photographs  of  this  type  is  an  inherent  feature  of  the 
digital  mosaic  techniques  used  in  the  HIDE  model. 
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FIGURE  4-4.  (U)  CSEY  SCALE  PLOT 


UNCLASSIFIED 


. .,•••• 





•••• 
•••# 
• ••• 
•••• 
•••• 
•• 


tl  • » 






. 

I •»  ••#••••••••••••••••••••• 





, * 

*,  •»•••••••••••»  * 

• •••••••»»»*<l*Mtl»l**l******»l********************** 



• •••••••••IMItMMtf**********.***^************************************************ 

•••••••••••••••••••••t«***»**«««***«*»»«****»******««*a ••••••••••••••• •*•••••••••••• 


Figure  4-5.  Grey  Shade  Plot 


Figure  4-^.  Grey  Shade  Photo 
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BLOCK  DATA  FOR  BCDY  IN  THE  HIDE  MODEL 
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CH3ATA  --  PAGE  1 14.25.38  73/09/  19 

1 -125.000  .000  .000  -40.000  40.000 
-357.000  .000  54.000  .000  .000  -90.000  1 1 

2 -125.000  .000  .000  -40.000  4Q.000 

-357.000  .000  54.000  .000  .000  90.000  1 1 

3 -125.000  .000  .000  -40.000  40.000 
-505.500  .000  54.000  .000  .000  .000  1 1 

4 -200.000  .000  .000  -74.000  74.000 
-282.000  .000  40.000  .000  .000  180.000  1 1 

5 -125.000  40.000  40.000  .000  505.500 
.001  90.000  14.000  .000  -90.000  .000  4 1 

6 -125.000  40.000  -40.000  .000  505.500 

90.000  180.000  14.000  .000  -90.000  .000  4 1 

7 -140.000  15.000  .000  .000  10.000 

.001  360.000  54.010  .000  .000  -90-000  2 3 

8 -140.000  15.000  .000  .000  10.000 

.001  360.000  54.010  .000  .000  90.000  2 3 

9 -220.000  15.000  .000  .000  10.000 

.001  360.000  54.010  .000  .000  -90.000  2 3 

10  -220.000  15.000  .000  .000  10.000 
.001  360.000  54. 010'. 000  .000  90.000  2 i 
(1  -300.000  15.000  .000  .000  10.000 

.001  360.000  54.010  .000  .000  -90.000  2 3 

12  -300.000  15.000  .000  .000  10.000 
•001  360.000  54. 010  .000  .000  90.000  2 3 

13  -330.000  15.000  .000  .000  10.000 

.001  360. 000  54.010  .000  .000  -90.000  2 3 

14  -330.000  15.000  .000  .000  10.000 
.001  360.000  54. 010. 000  .000  90.000  2 3 

15  -460.000  15.000  .000  .000  10.000 

.001  360.000  54.010  .000  .000  -90.000  2 3 

16  -460.000  15.000  .000  .000  10.000 
.001  360.000  54. 010'. 000  .000  90.000  2 3 

17  -200.000  -30.000  71.320  -34.640  .000 
-282.000  .000  .000  .000  .000  -60.000  1 1 

18  -200.000  -30.000  -71.320  .000  34.640 
-282.000  .000  .000  .000  .000  60.000  I 1 

19  -200.000  -40. 000  54. 000  .000  232.000 

.001  90.000  20.000  .000  -90.000  .000  4 1 

20  -200.000  -40.000-54.000  .000  232.000 

90.000  180.000  20.000  .000  -90.000  .000  4 1 
21-630.500  40.000  .000  -143.500  .000 
151.700  180.000  54.000  90.000  90.000  .000  3 I 

22  -630.500  40.000  .000  -148.500  .000 

180.000  208.300  54.000  90.000  -90.000  .000  3 1 

23  -630.500  40. 000  .000  -54.000  54.000 
.000  83.400  .000  .000  23.300  .000  1 1 

24  -630.500  4O.OO0  .000  -40.000  40.000 

.000  14.000  .000  .000  -90.000  .000  1 1 

25  -630.500  40.000  40.000  .000  14.000 
.001  90.000  .000  .000  -90.000  .000  2 1 

26  -630.500  40.000  -40.000  .000  14.000 

90.000  180.000  .000  .000  -90.000  .000  2 1 
27-756.500  103.000  .000  -303.330  -224.930 
166.500  193.500  .000  90.000  .000  23.300  3 1 
23  -556.250  .000  54.000  -74.250  .000 


4 
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CHDATA  --  PAGE  2 14.25.38  73/09/19 

151.700  180.000  .000  90.000  60.000  .000  3 1 

29  -556.250  .000-54.000  -74.250  .000 

180.000  206.300  .000  90.000  -60.000  .000  3 I 

30  -556.250  .000  54.000  -77.000  -000 

152.530  155.750  .000  90.000  90.000  -15.090  3 1 

31  -556.250  .000  -34.000  -77.000  .000 

204.250  207.470  .000  90.000  -90-000  -15.090  3 1 

32  -482.000  .000  54.000  .000  20-000 

60.000  63.420  .000  .000  90.000  .000  3 1 
33-462.000  .000  -54.000  -20.000  -000 
116.580  120. OOO  .000  .000  90.000  .000  3 1 
34  -200.000  .000  54.000  .000  20-000 
60-000  63.430  .000  -000  90.000  .000  3 1 
35-2OO.O0O  .000  -54.000  -20.000  .000 

1 16. 580 ' 120. OOO  .000  . 000  90.000  . 000  3 I 

36  -160.000  .000  54.000  -40.000  -000 

180. 000  225. 000  .000  -90.000  -60.000  .000  3 1 

37  -160.000  .000  -54.000  -40-000  .000 

135.  000  ■ 180.  000  . 000  -90.  000  60.  000  . 000  3 1 

38  -206.300  -40.  000  77.  150  -5  1.760  -7.  060 

180. 000  217. 750  . 000  90-000  90.000  26.550  3 1 

39  -'206.300  -40.  000  -77-  130  -5  1-  760  -7.  060 

142.250  180. 000  . 000  90.000  -90-000  26-550  3 1 

40  -52.000  -40.000  .000-143.000  -108.000 
153.500  206.500  .000  -90.000  180-000  -000  3 1 

41  -125.  000  -4  0-  000  . 000  -54.  000  54-  000 
-35.000  .000  .000  .000  .000  130-000  I 1 

42  -46.500  -15.000  -000  -35.000  35-000 
.001  360.000  25.000  .000  .000  90-000  4 1 

43  -46.500  -15.000  35.000  .000  25.000 
•001  360.000  -000  .000  .000  90.000  2 1 

44  -46.500  -15.000-35.000  .000  25.000 
.001  360.000  .000  . 000  . 000  -90- 000  2 1 

45  -125.000  96.000  54.000  56-000  136-000 

. 000  30.'700  . 000  -13.610  . 000  -90.  000  3 1 
'46  -125.000  96.  000  -54.  000  -136-  000  -56-  000 
149.300  180-000  .000  13.610  - OOO  90-000  3 1 

47  -46-500  -40-000  21.000  -000  92.400 

.001  180-000  14.000  -13-610  -30-700  .000  4 3 

48  -46.500  -40.  000  -21-  000  .000  92.400 
.001  180.000  14.000  13.610  -30.700  .000  4 3 

49  -92.700  40.000  32.190  .001  180-000 
.001  360.000  14-000  -000  -000  -000  6 3 

50  -92-700  40-000  -32-190  -001  180-000 
•001  360.000  14.000  .000  -000  -000  6 i 

51  54.920  -181.000  .000  -265.900  -173.500 
173.080  186.920  .000  -90.000  -000  -59-300  3 3 

52  -92.700  40-000  .000  -32.190  32-190 
.001  360-000  14.000  .000  -000  90-000  4 1 

53  -92-700  40-000  46-200  -000  24-000 

.000  60.000  .000  -13.610  59.300  -90.000  1 3 

54  -92.700  40.000  -46.200  -24.000  -000 
.000  60.000  .000  13-610  59-300  90-000  1 3 

55  -46.500  -15.000  35.010  .000  25-000 
30.000 '60.000  . 000  . 000  - 000  -90.  000  2 3 
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56  -46.500  -15.000  -35.010  .000  25.000 
120.000  150.000  .000  .000  .000  90.000  23 

57  -46.500  -15.000  .000  10.000  35.000 

30.  000 '60.  000  25.  0 1 0 . 000  . 000  -90.  000  4 i 
58-46.500  -15.000  .000  10-000  35.000 
30.  000 '60. 000  25.  010  -90-  000  90.  000  . 000  4 3 
59‘-456.000  68.000  47.000  .001  180.000 
.001  360.000  8.000  -000  .000  .000  6 1 

60  -456.  000  68.  000  -47.  000  - 001  130-  000 

.001  360.000  3.000  .000  .000  .000  6 1 

61  -456.000  68.000  47-000  -000  16.000 

.001  360.000  8.000  .000  -90.000  .000  4 1 

62  -456.000  68.000  -47.000  -000  16.000 
.001  360.000  8-000  .000  -90-000  -000  4 1 

63  -472.000  68.000  47.000  .000  12.000 
.001  360.000  .000  .000  90-000  .000  2 1 

64  -472.000  68.000  -47.000  -000  12.000 
.001  360.000  .000  .000  90.000  .000  2 1 

65  -416.000  68.00047.000  56-000  70-000 
.001  360.000  12.100  .000  -90.000  .000  5 1 

66  -416.000  63.000  -47.000  56-000  70-000 
.001  360.000  12.100  .000  -90.000  .000  5 1 

67  -642.000  68-000  47.000  104.000  156.000 
.001  360.000  5.500  .000  90-000  .000  5 1 

68  -642.000  68-000  -47.000  104.000  156-000 
.001  360.000  5.500  .000  90-000  .000  5 1 

69  -337.000  68.000  47.000  130.000  167.000 
.001  360.000  3.300  .000  -90.000  -000  5 2 

70  -387.000  63.000  -47.000  130.000  167.000 
.001  360.000  3.800  -COO  -90.000  -000  5 Z 

71  -554.000  63.000  47-000  .000  11-060 
.001  360.000  .000  .000  -90-000  .000  2 1 

72  -554.000  68.000-47.000  .000  11.060 
.001  360.000  .000  -000-90.000  .000  2 1 

73  -104.  000  40-  000  - 000  - 1 0-  000  5 0.  000 

.001  180-000  24.000  .000  .000  .000  4 1 

74  -104.000  40.000  .000  .000  24.000 
.001  180.000  50.000  .000  .000  .000  2 1 

75  -434.000  40.000  -46.000  270-000  337.500 
.000  8.350  .000  -90.000  -90.000  11.880  3 1 

76  -434.000  40.000  46.000  -337.500  -270.000 
171.650  180.000  .000  90-000  -90.000  -11.880  3 

77  -217.100  72.860  .000  -114-410  -47.590 
168.190  191.810  .000  90.000  -000  -8-620  3 1 

78  -170.000  40.000  .000  .000  40.0C0 
.001  360.000  10.000  .000  .000  .000  4 1 

79  -170-000  40.000  .000  -000  10.000 
.001  360-000  40.000  .000  .000  .000  2 1 

80  -104.000  90.000  .000  -25.000  -000 
.000  372.000  .000  .000  3.000  .000  1 1 

81  -104.000  90.000  .000  -25.000  .000 

.000  372.000  .000  120.000  -4.000  7.000  1 1 

82  -104.000  90.000  . OOO  -25.000  .000 

.000  372.000  .000  -120.000  -4.000  -7.000  1 1 

83  -550.000  145.000  .000  -100.000  .000 
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.001  360.000  20.000  .000  .000  .000  4 1 

84  -550.000  145.000  .000  .000  20.000 
.001  360.000  .000  .000  .000  .000  2 1 

85  .000  45.000  -30.000  -550.000  -440.000 
169.'710  130.  000  . 000  -90.  000  -90.  000  -5.200  3 

86  .000  45.000  30.000  -550.000  -440.000 
180.000  190.290  .000  -90.000  90.000  -5.200  3 1 

87  -330.000  105. 000  .000-224.200  -112.100 
174.925  135.075  .000  -90.000  .000  -10.290  3 1 

88  -440.000  45. 000  .000  .000  80.000 

.001  360.000  10.000  .000  .000  .000  4 1 

89  -440.00045.000  .000  .000  10.000 
.001  360.000  80.000  .000  .000  .000  2 1 

90  -630.500  145.000  .000  -33.000  .000 
.000  91.000  .000  90.000  90.000  -14.000  1 1 

91  -630.500  145.000  .000  -33.000  .000 
-91.000  .000  .000  90.000  -90.000  -14.000  1 1 

92  -630.500  145.000  .000  -80.500  .000 
166.  000  ■ 194. 000  . 000  90.  000  . 000  . 000  3 1 

93  -550. 000  ■ 14 5.  000  . 000  . 000  25.  000 
.000  372.000  .000  .000  3.400  .000  1 1 

94  -550.000  145.000  .000  .000  25.000 

.000  372.000  .000  120.000-1.700  2.940  1 1 

95  -550.000  145.000  .000  .000  25.000 

.000  372.000  .000  -120.000  -1.700  -2.940  1 1 

96  -456.000  bo. 000  47.000  .000  43.000 
.001  360.000  3.000  .000  .OOO  106.600  4 1 

97  -456.  000  68.  000  -47.  000  . 000  48.  000 
.001  360.000  3.000  .000  .000  -106.600  4 1 

98  -471.000  63.000  47.000  -48.000  .000 

. 000  15.'300  . 000  .000  1 1.300  10.600  1 1 

99  -471.000  63.000  -47.000  .000  48.000 

.000  15.300  .000  .000  11.300  -10.600  1 1 

AO  -471.000  63.000  47.000  -48.000  .000 
.000  15.300  .000  .000  -11.300  10.600  1 1 
A1  -471.000  68.000  -47.000  .000  48.000 
.000  15.300  .000  .000  -11.300  -10.600  1 1 
A2  -104.000  60.000  .000  -10.000  20.000 
-446.000  .000  .000  .000  .000  .000  1 1 

A3  -104.000  60.000  20.000  .000  6.000 
-446.000  .000  .000  .000  .000  -90.000  1 1 
M -104.000  60.000  -10.000  -6.000  .000 
-446.000  .000  .000  .000  .000  90.000  1 1 

AS  -486.000  81.000  54.000  .000  41.000 
.001  360.000  30.000  .000  .000  150.000  5 1 
A6  -486.000  81.000  -54.000  .000  41.000 
.001  360.000  30.000  .000  .000  -150.000  5 1 
A7  -125.000  40.000  40.000  .001  180.000 
.001  300.000  14.000  .000  .000  .000  6 1 
A8  -125.00040.000  -40.000  .001  130.000 
.001  300.000  14.000  .000  .000  .000  6 1 
A9  -92.700  40.000  32.190  .000  33.200 
.001  90.000  14.000  -13.610  -90.000  .000  4 1 
BO  -92.700  40.000  -32.190  .000  33.200 
90. OOa  130.  000  14.  000  13.610  -90.  000  . 000  4 1 
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B1  40.250  54.000  .000  -165.250  -132.950 
166.390  193.610  .000  -90.000  .000  .000  3 1 
B2  98.200  -40.000  .000  -223.200  -144.700 
166.390  193.610  .000  -90.000  .000  .000  3 1 

LENGTH  • 224  LINES 
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5 PROGRAM  CHA7 (OUTPUT) 

6 PRINTS*  CH-A7  FLIGHT/TURBltJ  MODEL  OPERATING  CONDITIONS  * 

20  INTEGER  THROST. HELOGU. HELOW ( 8 ) 

25  INTEGER  V/T>  TABLE 

30*C  THROST  = THROTTLE  SETTING  (INTERGER) 

40 *C  1 = MAXIMUM  RANGE 

50*C  2 = MAXIMUM  CRUISE  SPEED 

60 »C  3 = MAXIMUM  ENDURANCE 

65*C  4 = HOUER 

70  THR0ST=4 

75*C  HELOGW  = HELICOPTER  GROSS  WEIGHT/  LBS  (INTERGER) 

80*C  VALUES  = 24000/28000/32000/34000/36000/38000/40000 
85  UT=4 

88  DATA (HELOU (I)/I=l/7)/24000/2 80 00/320 00/ 34000/36000/3 80 00/ 40 000/ 

8f  HEL0G''7=HEL0W  (WT  ) 

fO*C  A = ALTITUDE/  FEET  (REAL) 


100  A=2000. 

110*C  TEMP  = AMBIENT  AIR  TEMPERATURE/  DEG  CENTIGRADE  (REAL) 

120  teM’’  = 15. 

130  DIMENSION  HEIGHT(  13) 

160  DIMENSION  VI T4 (1 3 ) / V2T4 ( 1 2 ) / V3T4 ( 1 1 )/V4T4 ( 1 0 ) / V 5T4  ( f ) / V6T4 ( 8 ) / 

I 70+ALT(4) 

1 80  DIMENSION  Q1 T1  ( 1 1 )/Q2Tl  ( 1 0 )/Q3Tl  (f  )/ 04T1  (8)/ Q5TI  (7)/ OoTl  (6  )/ 
1R0+07T1  (5)/08Tl  (4) 

200  DIMENSION  0 I T2  ( 1 1 ) / 0 2T2 ( 1 0 ) / Q 3T2 ( 9 ) / Q4T2 ( 8 ) / Q 5T2 ( 7 ) / Q6T2 ( 6 ) / 
210+Q7T2(5)/08T2(4) 

220  DIMENSION  01 T3 ( I 1 )/ 02T3 ( 1 0 ) / Q 3T3 ( 9 ) / Q4T3 ( 6 ) / Q 5T3 ( 7 ) / Q6T3 (6 )/ 
230+07T3(5)/08T3(4) 

240  DIMENSION  0 I T4  ( 1 3 '■  / Q2  , '12) 

242  DIMENSION  03T4  ( 1 1 ) / Q4T4 ( 1 0 ) / Q 5T4 ( 9 ) / Q6T4 ( 8 ) / 

250+Q7T4(8)/08T4(7) 

260  DIMENSION  V I T1  ( 1 I ) / V2T I ( 1 0 )/V3Tl  (9)/ VAT  I (8)/V5Tl  ( ’I/VbTl (6)/ 
270+V7T1 (5 )/ V8TI (4) 

280  DIMENSION  V 1 T2 ( 1 1 ) / V2T2 ( I 0 )/ V3T2 ( 9 ) / V4T2 ( 8 ) / V5T2 (7)/ V6T2(6 )/ 
290+VTT2 (5 ) / V8T2  (4  ) 

30  0 DIMENSION  V1T3(11)/V2T3C10 ) / V3T 3 ( 9 ) / V4T 3 ( 8 ) / V 5T3 ( 7 ) / V6T3 ( 6 )/ 
310+V7T3(5)/V8T3(4)/ 

320+V7T4(8)/V8T4(7) 

330  DIMENSION  CATO ( 3 ) / 0AT4 ( 3 ) / OATS (3 ) / OAT  I 2 ( 3 ) 

340  DIMENSION  GU(3) 

350  DIMENSION  VEL  ( 1 0 ) / "^  I TC  H ( 1 0 ) 

360  DIMENSION  SO ( 5 ) / UI ( 5 ) / U2 ( 5 ) / U3 ( 5 ) / U4 ( 5 ) / W5 ( 5 ) 

370  DIMENSION  U I ( 5 ) / U2 ( 5 ) / U3 ( 5 ) / U4 ( 5 ) / U5 ( 5 ) 

380  DIMENSION  W«(5)/U9(5) 

390  DIMENSION  FI (5)" 

400  DIMENSION  AO  ( 5 ) / TO  ( 5 ) / D 1 ( 5 ) 

410  DIMENSION  T2  ( 9 ) / C 1 ( •»  ) / C2  ( 9 ) / C3  ( 9 ) 

420  DIMENSION  Rl(7)/R2(7) 

430  REAL  LI  ( 5 ) 

440  REAL  Ml /M2/L 

4 50  DATA  (VCL( 1 4 ) / I 4= 1 / 1 0 ) / 0 . / 1 0 . / 20 . / 30 • / 40  . / 50  . / 60 . / 70 . / 80 . / 90  . / 
460  DATA  (■’lTCH(I4)/I4=l/10)/.45/.aO/-.25/-.90/-1.7/-2.5/-3.7/-5.05 
470+-6 .35,-8./ 

540  DA’-A  (SO  ( I 1 )/ I 1 = 1 / 5 )/500  . / 1 000  . / 1 500  . / 2000  . / 2500  . / 

550  DATA  (Ul  ( I 1 ) , 1 1 = 1 / 5 )/ 1 4. 3/  1 6. 5. 1 7. 7/20 . / 21  .5/ 
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560  DATA  (U2 C II  1 1 = 1 . 55/12.6. 1 A.6> I 6. 75. 1 7.3, 1 8.8/ 

570  DATA  (V;3  ( II  ).  1 1 =1 . 5 )/l  1 . 1 . 12. 9.  1 A.  55.  1 5.  75.  16. 4/ 

580  DATA  (U4  ( I 1 >.  I 1 = I . 5)/9. 7. 1 1 . 5.  1 3 ..  1 3 . 8. 1 3. 7/ 

590  DATA  (W5 ( I 1 ).  I 1 = 1 . 3 )/8.8. 10 .2.  1 1 . 3/ 

600  DATA  {U1  (,I2  ) . 12=  1 . 5)/560  ..  8!  0 . . 1 020  ..  I 240  . . I 460.  / 

610  DATA  (U2 ( 12 ). 12  = 1 . 55/510 ..  750 ..  985.. I 200  .. 1 450  ./ 

620  DATA  (U3  ( 12  5.  12=1 . 5 5/470..  700  . . 920  ..  1 1 60  . . 1400  ./ 

630  DATA  (U4 < 12 5.  12  = 1 . 5 5/4  I 5. . 650 . . 880 . . I 1 20  . . 1 300  ./ 

640  DATA  (U5 C 12  5.  12=  1 . 3 5/380  ..600  ..  840  ./ 

650  DATA  (FI  CI3  5.  13= 1 . 55/75.. I 00  . . 1 30 . . 1 65. .200  ./ 

660  DATA  CAO ( 14 5.  14=  1 . 5 5/0  ..  5000 . . 1 0000 . . 1 5000 . . 20000  . / 

670  DATA  (TO ( 14 5. 14= 1 . 5 5/51 9. . 501 ..483. . 465.. 447. / 

6P0  DATA  (DI  ( 14  5. 14= I . 5 5/ .0023  8. . 00205. .00 1 755. .00 1 493. .00 1 2681  / 

690  DATA  (LI  ( 14 5.  14=1 . 5 5/1  .000. .832.  .688. . 564. .460/ 

700  DATA  (T2  (155.  15=1. 95/420. .440. .460. .4 60. .500. .520. .540. .560. .560/ 
710  DATA  (C1(I55.I5=1.95/.26..215..16..108..053..0.-.058. -.11.-.162/ 
720  DATA  (C2  ( 15  5.  15=1 . 9 5Z.36. .295. .21  5. . 1 48. .065. 

72 5+ -.005. -.07. -.135. -.2/ 

730  DATA  (C3  ( 15 5.  15= 1 . 95/80 . . 60 . . 35. . 25. . 1 0 . . 0 .. - 1 2.. -25. . -40 . / 

740  DATA  (R 1(165. 16=1. 75/1000. .1500. .2000. .2500. .3000. .3500. .40 00./ 

7 50  DATA  (R2(  16  5.  16 =1. 75/1  360. . 1 42 5. . 1 50 5. . 1595. .1  700. .1  80 5. .1  940-/ 
760  DATA  G/32.2/ 

770  DATA  H/.24/ 

780  DATA  E/778./ 

790  DATA (HEIGHT (K1 5. Kl=l. 95/0. .2000. .4000. .60 00. .80 00. .10000.. 
800*12000 .. 1 4000 .. 1 5000 .' / 

810  DATA(05T4(K1  5 . K 1 = I . 4 5 / 72 9 . . 746 . . 76 5 . . 7 86 . / 

830  DATA(06T4(K1 5. Kl=l. 25/786. .605./ 

840  DATA (07T4(K1 5.K1 =1 . 1 5/845. / 

860  DATA(01 T2 (K15.X1=1.95/753..720..689..658..617.. 

870 *55 5.. 4 86.. 42 7.. 3 90./ 

880  DATA(V2T2  (K1  5 . K1 = 1 . 9 5 / 1 52 . . 1 52..  151. .149. .147. .145. .137.. 

890*125.. 1 1 8./ 

900  DATA(02T2 (K15.KI=I. 95/753. .720. .6 89. .658. .631. .603. .538.. 

910*489. .462./ 

920  DATA(V3T2 (KI5.K1=1. 95/149. .148. .146. .143. .140. .135. .127.. 

930*103.. 88./ 

940  DATA (03T2 (K15.K 1=1. 95/7 53. .720. .689. .658. .631. .60 3. .5 75.. 

950*496 . . 470 ./ 

960  DATA  (V4T2  (K15. Kl=l. 75/148. . 146. . 143. .1  40. .1  3,4. .127. .104./ 

970  data (04T2 (X15.K1=1. 75/753. .720. .689. .658. .631. .603. .505./ 

980  DATA(V5~2 (K15.K1=I. 75/145. .143. .140. .135. .127. .115. .89./ 

990  DATA (T5T2 (K15.K 1=1. 75/7 53. .720. .689. .6 58. .631. .603. .522./ 

100  0 DATA  (V6T2  (Kl  5-.  K1=I. 65/1  43. .139. .134. .128. .118. .101./ 

1010  DATA(06T2(K1 5. K 1=1. 65/753. .720. .689. .658. .631. .603./ 

10  20  DATA(V7T2  (!( 15. Kl  = l. 55/125. .122. .113. .100. .87./ 

1030  DATA (07T2 (K15.K 1=1. 55/6 53. .629. .599. .527. .56 8./ 

1 0 80  DATA  (0  I T4(KI  5.K1  = 1. 8 5/44 1 . . 44 1 . . 443 . . 449 . . 4 5 7 . . 466 ..477. .483./ 

1 1 20  DATA(02T4 (KI 5. Kl=l. 85/522. .5 30. .540. .5 59. .563. .577. .592. .610./ 

1 1 60  DATA (03T4 (K1 5.K1 =1 .65/62 1.. 6 34. .648. .663. .6 80. .700./ 

1 I 90  DATA(0  4T4 (K15.Kl  = 1.55/674..689..  70  5..  723..  744./ 

1250  DATA  (VI T1  (K1  5.K1 =1 .95/1 40 .. 1 40  ..  1 39. . 1 39..  1 39..  1 38..  1 37.. 

I 260*125.. 118./ 

1270  DATA (0 ITl (K1  5. Kl=l. 95/606. .5 79. .555. .538-. 515. .499. .486.. 
1280*427. ,390./ 
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1 2«)0  DATACV2T1  (K1),K1  = 1>9)/IA2.,1  42. #141.^141.^1  40.^138. >136. ^ 
1300+125.# 118./ 

1310  DATAC22T1 (K1)#K1=1#9)/661.#624.#606.#585.#566.#555.#546.# 

1320  + 489. #461  ./ 

1330  DATAC'/OTl (K1)#K1=1#9)/143.#143.#142.#141.#138.#135.#127.# 
1340+103. #88./ 

1350  DA-A(03T1 (K1 )#Kl=l#9)/687.#678.#658.#635.# 

1360+621. #604. #5 75. #4 96. #4 70./ 

1 370  3ATA(V4T1 (Kl)#l'l=l#7)/143.#143.#141.#139.#134.#127.#104./ 

1 380  DATA  to^’-l(Kl)#i;i  = l#7)/711.#6  66.#6  78.#659.#631.#60  3.#  50  5./ 

1 390  DATAC'5TlC:';i)#Kl  = l#7)/143.#142.#140.#135.#127.#115.#89./ 

1400  DA’-ACOS'l  <K1  )#K1  = 1 # 7 ) /734  . # 709  . # 669  . # 656.  # 63  1 .#603.#  522./ 

1410  DATA  (’.'6-' 1 Ci:i)#Kl  = l#6)/144.#136.#127.#115.#103.#83./ 

1420  DATAC06T1 (K1)#K1=1#6)/753.#720.#689.#658.#631.#603./ 

1430  DATACV7T1 CK1)#K1=1#5)/125.#122.#113.#100.#87./ 

1440  DATA(''7T1  (K 1 ) # K I = 1 # 5 ) / 6 53  . # 6 2 8 . # 5 99  . # 52  7 . , 56 8 . / 

1470  DATA (in  T2 (K1  )#X1  = 1#9)/154.#154.#154.#153.#151.#146.#137.# 
1480+125.# 118./ 

1 490  DATA  (1/1  “3  (a  1 )#K1  = 1 # 9)/69.#  72.#  74.  # 76.#  77.  # 78.#  79.#  80  . # 80  . / 

1510  DA-^A  ("■  1T3(K1)#K1  = 1#9)/312.#311.#311.#312.#312.#313.#314.# 

1 520  + 31 6 .#  31 8./ 

I 530  DATACV2T3 (K1)#K1  = 1#9)/75.#77.#78.#79.#80.#81.#81.#82.#82./ 

1 550  DATAC0  2T3  C-<1)#K1=1#9)/361.#361.#361.#361.#362.#365.#3  70.# 

1 560  + 377.#  383./ 

15  70  DATACV3-^3  CKl  ) # K 1 = 1 # 9 ) / 7 8 • # 80  . # 60  . # 8 1 . # 82  . # 82  . # 82  . # 82  . # 82  . / 

1 590  DATA(0  3T3  CK1)#K1  = 1#9)/40  9.#41C.#413.#413.#418.#426.#441.# 
1600+467. #433./ 

1610  DATA{V4T3(K1  ) # K 1 = 1 # 7 ) /80 . # 8 1 . # 8 1 . # 82 . # 82 . # 82 . # 82 . / 

1620  DATA(9  4T3  (K1  )#l(l--l  #7l/434.#435.#zi37.#/i41  .#451. #465. #491-/ 

1630  DATA(V5T3 (K1 )#K1- ' # 7 '."’1 .# S; .# 82.# 83.# 83.# 83.# 82./ 

1640  DATA<05T3CKl)#Kl=l#7)/459.#461.#465.#474.#4e9.#515.#550./ 

1650  DATA(V6T3(K1  > # :-<  1 = 1 # 6 ) / 82  . # 82  . # S3  . # 83  . # 83  . # S3  - / 

1660  DATA (0573 (K1 )#K1=1#6)/485.#489.#497.#511.#536.#572./ 

1 670  data (77T3 ( K 1 ) # K 1 = 1 # 5 ) / 82 . # 83 . # 83 . # 83 . # 83  . / 

1680  DATA(Q7T3 (K1)#K1=1#5)/513.#520.#534.#557.#592./ 

1701  DATA  ^1/3.1415926535/ 

1702  DATA  DT9/0 .0 1 74532925/ 

1703  DATA  CH03D/2.1416/ 

1704  DATA  9LADES/3./ 

1705  DATA  SADIUS/30./ 

1706  DATA  30T5OD/4./ 

1707  DATA  DaAG/0.0083/ 

1 70  8 DATA  P'/P.EFF/O  . 90/ 

1709  DATA  TILT/6.5/ 

1710  T = 15.  - 2.*A/J000  . 

1 720  D = TEri=-T 

1730  5=- (n+25. I'D* (D- 1 0 . )* (D-30 . )* (D-40. )/l 5 . /40 . /50 . /70 . /80 . 

1740  5 = 9‘»3. 28571 

1750  3=5+ (D+40 . )*D*(D- 10 . )* (D-30 . )* (D-40 . )/l 5./2S. /35./55./65.*2. 

1 760  5='»-(n  + 40O»(D  + 25.)«D»(D-30.)*(D-40.)/50./3  5./10./20  ./30. 

1770  3=3+(D+40.)*(D+25.)»D»(D-10.)*(D-40.)/70./55./30./20./10.*2.7149 
1780  DELt>=5- (D+40 . 5*(D+25.)»D*(D-l0.)*(D-30. ) /80 . /65 . /40 . /30 . / 1 0 . »3 . » 
1790  A = A ♦ lC00.*DELo 
1800  T = TE"^*9./5.+402. 

1820  TA5LE  = (THP05T-1  )»7  + UT 
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1830  GO  TO  (1>243j4^5/6j748«9«10«11j12^13414#15#16j17418^19j20j 
1 840*21 ,22>23,24,25>  26^  2 7, 2 8 ) ^ TABLE 
1850  1 CALL  COHFP.AC  9,  HE  I GHT,  V 1 T 1 , A,  V ) 

1 860  CALL  C0:;F:^A<  9,HEIGHT,31Tl,A,a) 

1870  GO  TO  199 

1 880  2 CALL  COMFPA<  •>,  HE  I CHT,  V2T  1 * A.  V 5 
1 890  CALL  CONFRAC  9, HE  I GHT, Q2T 1 , A, 0 ) 

1900  GO  TO  199 

1910  3 CALL  C0fJFPA(  9,  HE  I GHT,  V3’’ 1 , A,  V ) 

1 920  CALL  COHF'?A(  9,  HE  I GHT,  03T  1 ,.A,  Q ) 

1 930  GO  TO  1 99 

1940  4 CALL  CONF^A(  7, HE  I GHT , V4T 1 , A, V > 

1950  CALL  C0::F^A(  7,HEIGHT,04T1,A,0) 

1960  GO  TO  199 

1 970  5 CALL  CONFPA<  7, HE IGHT, VST  1 , A, V ) 

1980  CALL  C0MFPA(7, HEIGHT, Q5T1, A, 0) 

1990  GO  TO  199 

2000  6 CALL  COMFPAC  6, HEI GHT, V6T I , A, V ) 

2010  CALL  C0MFPA(  6, HE  I GHT, Q6T 1 , A, Q ) 

2020  GO  TO  199 

2030  7 CALL  COrlFRAC  5,  HE  I GHT,  V7T 1 , A,  V ) 

2040  CALL  COriFPAC  5,  HE  I GHT,  Q 7T 1 , A,  3 ) 

2050  GO  TO  199 

2060  8 CALL  COHFHA<  9, HE  1 GHT, V 1 T2, A, V > 

2070  CALL  CONFRAC  9, HE  I GHT, 0 1 T2, A, 3 > 

2080  GO  TO  I'^o 

2090  9 CALL  CONFHAC  9, HE I GHT, V2T2 , A, V ) 

2100  CALL  COMFPAC  9, HE  I GHT, Q2T2, A, Q ) 

2110  GO  TO  199 

2120  10  CALL  COMFP.AC  9,  HE  I GHT,  V3T2  , A,  V ) 

2130  CALL  COHFPAC  9, HE  I GHT , Q 3T2 , A, Q ) 

2140  GO  TO  |99 

2150  11  CALL  CONFRA<  7, HE  I GHT, V4T2 , A, V ) 

2160  CALL  COMFPAC  7, HE  I GHT, 04T2,A, Q ) 

2170  GO  TO  199 

2180  12  CALL  COMFRAC  7, HE  1 GHT, V5T2, A, V ) 

2190  CALL  CONFRAC  7, HE  I GHT, 0 5T2 , A, Q ) 

2200  GO  TO  190 

2210  13  CALL  COMFRAC  6, HE  1 GHT, V6T2 , A, V ) 

2220  CALL  COHFRA <6 , HE  I GHT, Q6T2 , A, 3 ) 

2230  GO  TO  199 

2240  14  CALL  CONFRAC  5, HEI GHT,V7T2, A,V ) 

2250  CALL  C0MFRA(  3, HE  I GHT, 3 7T2, A, Q ) 

2260  GO  TO  199 

2270  15  CALL  COMFRAC  9, HE  I GHT, V 1 T3 , A, V ) 

2280  CALL  COHFRAf  9, HE  I GHT, 3 1 T3, A, Q ) 

2290  GO  TO  199 

2300  16  CALL  COMFRAC  9, HE  I GHT, V2T3 , A , V ) 

2310  CALL  COMFRAC  9, HE  I GHT , Q2T3 , A , 3 ) 

2320  GO  TO  199 

2330  17  CALL  COMFRAC  9, HEI GHT, V3T3 , A, V ) 

2340  CALL  COMFRAC  9, HE  I GHT, 0 3T3 , A , Q ) 

2350  GO  TO  109 

2360  18  CALL  COMFRAC  7, HE  I GHT, V4T3 , A, V ) 

2370  CALL  COMFRAC  7 , HE  I GHT, Q4T3 , A, 3 ) 


i 


1 

1 

1 

\ 
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2380  GO  TO  1 0«3 

2390  19  CALL  CONFP.AC  7 . HE  I GHT>  V5T3  . A.  V ) 

2AOO  CALL  CONFPAC  7. HE  I GKT. Q 5T3« A. Q ) 

2410  GO  TO  199 

2420  20  CALL  CONEPAC  6. HE  I GHT. V6T3. A, V > 

2430  CALL  COfJFPAf  6^  HE  I CUT.  Q6T3.  0 ) 

2440  GO  TO  I 99 

2450  21  CALL  CONFRAf  5^ HE  I GHT^ V7T3. A. V ) 

2460  CALL  CONFRAC  5. HE  I GHT^ Q 7T3. A. 0 ) 

2470  GO  TO  199 
2480  22  7=0. 

2490  CALL  COMFRAC  8. HE IGHT. 0 1 T4. A. Q ) 

2500  GO  TO  199 
2510  23  7=0. 

2520  CALL  CONFRAC  8. HE  I GHT. Q2T4. A. Q ) 

2530  GO  TO  199 
2540  24  7=0. 

2550  CALL  CONFRAC  6. HE  I GHT. Q3T4. A. Q ) 

2560  GO  TO  199 
2570  25  7=0. 

2580  CALL  CONFRAC  5^ HE  I GHT^ Q4T4^ A^ Q ) 

2590  GO  TO  1 99 
2600  26  7=0. 

2610  CALL  CONFRAC  4. HE  I GHT. 0 5T4, A. Q ) 

2620  GO  TO  1 99 
2630  27  7=0. 

2640  CALL  CONFRAC  2. HEI GHT. Q6T4j A^ Q ) 

2650  GO  TO  199 
2660  28  7=0. 

2670  0=845. 

2680  GO  TO  199 

2800  199  CONTINUE 

2810  A = A - lOOO.'DELP 

2820  OTP  = Q 

2830  TC=  5./9. * CT-492. ) 

2840  S=2. 88*070 

2850  CALL  CONFRAC10.7EL. PITCH. 7. beta; 

2860  ALPHA  = C3ZTA  - TILT)*DTn 

2870  70=7*1 .67 

2880  HEL  = HELOGV 

2882  CALL  COMFRA C 5. AO . TO . A. T1 ) 

2884  CALL  CONFRA C 5. AO. D1 . A. D ) 

2886  CALL  COMFPA C 5. AO . L 1 . A. L ) 

2890  SIGMAE  = CH0P.D*3LADES/ CP  I *RAD  I US  ) 

2892  SPDRTO  = 70  *COS'C  AL^HA  ) / C2  . *P  I *ROTSPD*RADI  US  ) 

2894  PWREQ  = P I**4*D*R0TSPD**3*PADIUS**5*DRAG 
2896  OUREO  = OVPEO*S  IGtIAE*  C 1 . +SPDRT0**2  ) 

2898  PVRA7L  = PVREFF*550 . * S 

2900  71N  = COVPA7L  - oVREQ ) *COS C ALPHA )/ HEL  ♦ 70*S IN (ALPHA ) 

2910  IF  (7IN.LT. 0.5  7IN=.0I 

2920  CALL  CONFPA ( 5. SO . W1 . S. 79 ( I 5 ) 

2930  CALL  CONFRA ( 5 . SO . U2 . S. U9 (2 5 5 
2940  CALL  COMFRAC5. SO. W3.S. 79(3)5 
2950  CALL  CONFRA ( 5. 30 . U4. S . W9 (4 5 5 
2960  CALL  CONFRA ( 3 . SO . W5. S. W9 ( 5 5 5 
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2970  CALL  CONFP.A  < 5.  SO.  U1  . S.  U9  ( 1 > > 

2980  CALL  CONFPA < 5. SO . U2. S. U9 <2 ) ) 

2990  CALL  COMFPA ( 5. SO . U3 . S. U9 C3 ) ) 

3000  CALL  C0MFPA(5.S0.UA.S.U9(4)) 

3010  CALL  CONFRA(3.SO/U5.S.U9(5)  ) 

3020  CALL  COtJFnA<5.SO.Fl.S.F9) 

3030  CALL  C0NFPA(5.A0.U9.A.V;8) 

30A0  CALL  CONFRA(5.AO.U9.A.U8) 

3050  F8=F9 
3090  D2=D*T1/T 
3100  M1=T1/519. 

31  1 0 M2  = S3RTail  ) 

3120  CALL  C0NFRAC9.T2.C1 .T1.C4) 

3130  CALL  C0MFRA<9.T2.C2.T1.C5) 

3190  CALL  C0MFRA(9.T2.C3.T1 .C6) 

3150  CALL  C0NFRA(9.T2.C1.T.C7) 

3160  CALL  C0MFRA(9.T2.C2.T.C8) 

3170  CALL  C0MFRA(9.T2.C3.T.C9) 

3180  R3=S/(L*M2) 

3190  CALL  C0tJFRA(6.Rl  .R2.R3.R9) 

3200  R5=R9*T/519. 

3210  W6  « U8*(l . + (C7-C9)/(1 .+C9)  ) 

3220  U6  = U8*C1 .+(C8-C5)/(1 .+C5)) 

3230  F5=*F8- (U8*70  )/G 

3290  F6  = F5+ (L*C9-U8* ( 1 .+C7)*V0/G>- (L*C6-W8*< 1 .♦C9)*V0/G) 
3250  01  =1  . +U6/ CV76»3600  . ) 

3260  V7»(G*F6/W6+2.*V0)/Q1 
3270  T7  = R5-V7»*2/(2.*G*H*E) 

3280  A7=  (W6*T7*01  5/ <G*D2*~"';7) 

3290  D7=2<4.*S0RT<A7/3.191C; 

3300  PRINT  222.  A.  T.  THROST. HELOGU 

3305  222  FORtlATC//*ALTITUDE(FT>  = *.F12.9/ 

3310+*  AMBIENT  TEMPERATURE  (R)  = *.F12.9/ 

3315+*  THROTTLE  SETTING  = *.19/ 

3320+*  GROSS  WEIGHT  (LBS)  = *.110) 

3330  PRINT  225.  U.  S.  U7.  T7.  D7.  Ql.  BETA.  VIN 
3332  225  FORMATC//*  VELOCITY  (KNOTS)  IAS  = *.F12.9/ 

3339**  SHP  = *.F12.9/ 

3336+*  EXIT  7EL0SITY  (FT/SEC)  = *.F12.9/ 

3338**  EXIT  TEMPERATURE  (R)  = *.F12.9/ 

3390+*  EXIT  DIAMETER  (INCHES)  = *.F12.9/ 

3392+*  1 + FUEL/AIR  RATIO  = *.F12.9/ 

3399+*  HELICOPTER  PITCH  (DEG)  = *.FI2.9/ 

33S0+*  DOWN  WASH  VELOSITY  (FT/SEC)  * *.F12.9) 

3355  END 

03360*C  PHILLIPS  INTERPOLATION  RUTINE 

03370*C 

03380*C 


03390 

SUBROUTINE  CONFRA(N. 

X.Y.XI.YI  ) 

03900 

DIMENSION  X( 1 ). Y( 1 ) 

03910 

IF(XI.LT.X(1 ))GO 

TO 

100 

03920 

IF (XI .GT.X(N) )GO 

TO 

110 

03930 

DO  10  1=2. N 

03990 

I I = I 

03950 

IF (XI .LT.X( I ) )GO 

TO 

20 

B-7 

UNCLASSIFIED 


UNCLASSIFIED 


CHTUT^B  --  PAGE  7 I3«31.39  73/0f/18 


03A60  10  CONTINUE 
03A70  20  12=11+1 
03A80  II=II 
03A90  10=11-1 
03500  NM=N+1 

03510  IF(I2.trt:.NN)G0  TO  AO 
03520  I2=II 
03530  11=11-1 
03540  10=11-2 

0 3550  40  A1  = cri-yci  1 ) )*  (XI-X<  12  ) ) / ( CXCIO  )-X(  1 1 ) )*(X(  10  )-XU2  ) ) ) 

03550  A2=CXI-XCI0))*CXI-X(I2))/(CX(I1)-X(I0)>*CX(I1)-XCI2>>) 

03570  A3=(X1-XCI0))*CXI-::CI1))/<(X(I2)-X<I0))»(X(I2>-XCJ1))> 

0 3580  YI=A1 *v( 10  )+A2*YC I 1 )+A3*YCI2 ) 

03590  GO  TO  1000 
03600  100  12=1 

03610  11=2 
03620  10=3 
03630  GO  TO  120 
03640  110  I2=N 
03650  I1=N-1 
03660  I0=N-2 

03670  120  A= CX( 10  )-v( 12 ) ) 

0 36  80  Y2°=  <YCI2)-Y(I1  ))/(XCI2)-X(Il  )) 

03690  A=A*A 

03700  3= (X( I 1 )-X( 12 ) ) 

03710  S^!3*9 

03720  C=XCIO )-y  Cl  1 ) 

03730  DEN=A*3*C 

03740  D1 = (YC 10 J-YO^’CXCIO )-X( 12) )-Y( 12 ) )*B 

03750  D2  = CYC  1 1 l-^aP+CXC 1 1 ) -XC 1 2 ) ) -Y C 1 2 ) ) *A 

03760  AA= CDl -D2 )/DEN 

03770  D1=D1*9 

03780  D2=D2»A 

03790  33=  CD2-D1  )/DEN 

03800  A=y!-yci2) 

03810  A=A*A»A 
03820  8=XI-XCI2) 

03830  B=B*3 

0 3840  YI =AA*A  + 35»3+Y2P*  CXI -X C 1 2 ) ) +Y C 12 ) 

03850  1000  GO  TO  1500 

03860’C  TO  PRINT  OUT  INTERPOLATIONS  CHANGE  STATMENT  1000  TO  CONTINUE 

03870  PRINT  1010, XI, YI 

03880  PRINT  1 0 20 , CXC I ), I = 1 , N > 

03890  PRINT  1 0 20 , { YC I ) , I = 1 , N ) 

03900  1010  FORMATC//»X=*F10.4,*Y=*F10.4) 

03910  1020  F0RYATC9F8.3  ) 

03920  1500  CONTINUE 
03930  RETURN 
03940  END 

LENGTH  = 379  LINES 
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APFENDH  C (U) 


SEI£CTED  DATA 
FROM  THE 
CH-47 

OPERATOR'S  MANUAL 
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UNCLASSIFIED 


24000 


20000 


16000 


12000 


8000 


UNCLASSIFIED 


UNCLASSIFIED 


MOOEUSI:  CH^76  best  range  speed 

ENSINEfS);  (2)  T55  L 7B  STANDARD  DAY 


OPERATING  INSTRUCTIONS 


CONFIGURATION:  C«n 


ALT 

Rotor 

Speed 

F**t  , 

Rpm 

Rotor  Approilrraf 

Spood  Tor/Engj  Fuel  Flow 


Lb-R  1 Totol  Ib/hr 


Sp««d/Knoh 


TAS  IAS 


i 5000 

2 VO 

HOOO 

2 30 

12000  2^0 
lOCOO  2^0 
8000  2^0 


_40C0 I 2 !0 
20001  2 <0 


REMARKS:  I No  olloworcct  Ko«e  b««n  modt  lor  luti  rc$frv«% 

2 * Aittpe^  iKtHt 

3 *Air$pe«d  Ifmitod  by  nornol  po*«r  OTatlobl* 


DATA  AS  OF:  Ajguit  J96F 
DATA  lASlS:  Fl.^t  T#t» 


C-3 

UNCLASSIFIED 


I 


UNCLASSIFIED 


MODI'.  (S):  CH  47B  fVAMAimur 

ENGINE(S):  (2)  T55  L 7B  STA 


_OPE^Tnr>l G INSTRUCTIONS 

Rotorl_  Appro^imot. 1 Sp„d/K„o' 

Sp^ed  Tcr/Enq  Fuel  Flow 


Lb-R 


MAXIMUM  CRUISE  SPEED 

STANDARD  DAY 


CONFIGURATION:  Ci.o. 


Approxirr>at« 
Tor/Engl  Fuel  Flow 

Speed/Knoh 

1 1 

j 1 

Lb-  Ft  i Tctcl  Ib/hr 

TAS  1 IAS 

REMARKS:  1 
2 
J 

4 

No  ollowoorei  Kove  been  mode  fof  fuel  fesef»e» 

*Air»peed  Iimir 

All  airspeeds  limiied  by  normal  po«>ei  o«o«loble  except  where  noied 

When  operating  a>  nonstondord  conditions,  read  oltitude  os  density  altitude  when  ouspeed 
limited  end  reod  oltitude  os  pressure  olt-tude  lor  ron^e  when  not  oirspeed  limited 

DATA  AS  OF; 

August  1967  . , 

FUEL  GRADE: 

JP  4 

DATA  BASIS: 

FI  1 ghf  Test 

FUH  DENSITY: 

6 S Lb  Cal 

C-U 

UNCLASSIFIED 


UNCLASSIFIED 


, MAXTM'IM  EUDTTRANCE 

MODEMS):  CH-47B 

ENGINES):  (2)T55L  7B  STANDARD  DAY 


OPERATING  INSTRUCTIONS 

Ro»o71~';.A>P:g«i::o*«  .1  Sp„d'/Knoh ! 
speed  Tor/E.igl  r-u«l  Flow  


CONFIGURATION:  Ci.or 


GROSS 

WEIGHT 

ALT 

Poundt 

Fee^ 

REMARKS:  1 

No  ollowonces  Ko»e  been  mode  lor  fuel  reserves 

2 

This  cKort  1$  Su'toble  for  operotiorr  ot  225  rotor  rpm 

DATA  AS  OF: 

August  1967  ' • 

FUEL  GRADE: 

JP  4 

DATA  BASIS: 

Flight  Test 

FUa  DENSITY; 

6 5 Lb  Gel 

C-5 

UNCLASSIFIED 


UNCLASSIFIED 


MOOEL(Sj:  CH  47B 
ENSINE(S):  12)  T55  L7B 


GROSS 

WEIGHT 


HOVERING  ENDURANCE 

STANDARD  DAY 


CONFIGURATION;  Cl.o^ 


REMARKS:  1 

No  Ho*#  R#»n  mod#  (o» 

2 

THi*  chef*  iv  e fcf  op#'J''0''  of  225  fc‘o«  -p"* 

DATA  AS  OF: 

t'767 

RJR 

GRADE 

IP  4 

DATA  BAS^S: 

Fi.;Hf  T#tf 

HJK 

DENSITY 

6 5 Lh  GeiI 

UNCLASSIFIED 


UNCLASSIFIED 


APreNDn  D (u) 


SEI£CTED  DATA  FRa: 
LYCWING 
ON  THE 

T55-L-7  TURBINE 


D-1 

UNCLASSIFIED 


UNCLASSIFIED 


AV  POV. 

SMS  AS  GiVtN 
N ’APU  I _ 


IIIT&PY 


S»«AFT  M(‘»S£Pv  *fP  . $HP 


AuQt  4 >1,1 9ft(S 
S-SS4? 


irCU.',ilN9  MOUU  (p:ci»IC/>VIOH 


UNCLASSll  IFD 


fSTJMATtO  Pt«FOPS\ANCE 
ALTITUnr  . SfA  U .»c 
without  OUtT  LOSSfS 
CONJfiOlS  OP{«ATir^O 
{XMAUSTAfiCA  tH4  SO. 

■ 

- f 
' 

Lie 

HF 

Ml 

*1 

/I  : 

7 

1.... 

:> 

■ 1 

iDLf 

^ ■ 

I-- 

•r 

T 

— 

. 

r . 

“ 

'■ 

• 



... 

2 

tm 

■K 

r*' 

m 

V 

LIGHT 

IDLl 

r 1 

;/5EC 


( 


UNCLASSIFIED 


ESTIMAUD  PffifORVANCE 
AimUPE  - 5,000  FEtl 
WITHOUT  DUCT  LOSSES 
s ONTPOLS  OPERATING 
EXHAUST  AREA  * 3B4  SO.  IN 


vAa.  fCA'E^- 


NORMAL 


V OKNOTb- 


0AM  PO»S‘C  IISMTS  . i 


AS  GtVE^J  K.  T^'Ol  F 


UNCLASSIFIKI) 


800 


60C 


200 


1000 


4X 


vgr'  lYCOKINO  MODIl  CrtCiriCATION 


iMC  NO.  ii'4  n 

IM9INI  NODIl  • I * 1 


1C40  l‘-X'  2l»X) 

SHAM  MOr'EPOAER  . $MP 


iU\j 


300 

2J0 

lOt) 

0 

-1U' 

K.‘ 


jnoo 


500 


FUEL  FLOW  - vv 


AIR  FLOW  - W - LBS/S£C 


UNCLASSIFIED 


tSTiMATCO  performance 
ALTITUDE  - ^0,000  F£[T 
WITHOUT  DUCT  LOSSES 
CONTROLS  OPIRATING 
EXHAUST  AREA  384  SO.  IN, 


MAX.  POWfR 
MlllTARY 


V 300  X NOT  Si 


MAX.  POWLK 

MILITARY 

NOPXVVL 


FLIGHT  IDLE 


RAM  POWER  LIMIT 
AS  GIVEN  IN  TABLE  I 


D-4 

UNCLASSIFIED 


Sham  HOPSfPOWCW  . SMP  Awgmt  I,  \9(.6 

S-5S44 
f igyri*  1 .3 


LYCn^AINO  MODtl  *PICIMC/'>  lOM 


fpfc.  NO.  NM.  u 
IKAIMI  MOOIli  1XS  I..7C 


1600 


UX 

oe 

12X 

o 

an 

rooo 

I 

800  I 

6X  ^ 

4X 


UNCLASSIFIED 


ESTI^AATED  PERFORMANCE 
ALTITUDE  - 15,000  FEET 
WITHOUT  nuCl  l05btS 
CONTROLS  OPfFiAIiNG 
exhaust  area  ’ 3B4  SO.  IN, 


normal 


MAX.  rowfR 


MILIIAPY 


V = Otx)  xrJOis 


FLIGHT  IDIL 


military 


no:mal 


V = 0 KNOTS 

«2oo.;tr:|^ 

*i3004-.ii  liU- 


FLIGHT  lUlE 


rOAtK 
■I  nMlLITAPY 

irtj  fjOPMAl 


fl  IGHT  IDLE 


UNCLASSIFIED 


SHAFT  HQRSErcnvER  - SMP 


LYCOMIHO  *«0&IL  CPIClMCAliaN 


1400 


\7O0 


A.^y**  1,  lOf^ 

S-5M5 

Fipv'r  1.4 


IPIC.  HC.  31 

|H«IN«  MODIK  ‘iKK.i  .7( 


UNCLASSIFIED 
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SHAFT  HORSFP<.)WFR  - SHP 


MODIl  ipSanCAUON 


uoo 


IPIC.  KO.  I.'< 
IN9IHS  MODIl  • 1 “• 


I, 

S-5S46 
Fi^u'#  • . 5 


ItOO  1800  2>>. 


D-6 

UNCLASSIFIED 


RATURE  - 


UNCLASSIFIED 


LYCOMING  MODEL  SPECIFICATION 


SMC.  NO  124.31 
INOINi  MODIK  T55-L-7C 


REFERRED  POWER  TURBINE 
OUTLET  TOTAL  TEMPERATURE 


UNCLASSIFIED 


